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wherein X is an oxygen atom, a sulfuir atom or R*-N< wherein R 1 is a hydrogen atom, a hydrocarbon group 
which may be substituted or an acyl group which may be substituted; R 2 is a hydrogen atom or a hydrocarbon 
group which may be substituted; ring A is a benzene ring which may be substituted, k is a whole number of 0 to 
3; m is a whole number of 1 to 8; and n is a whole number of 1 to 6, or a salt thereof exhibiting high 
col in esterase inhibitory activity, and a method for producing the same. 
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The present invention relates to novel condensed heterocyclic compounds or their salts. The com- 
pounds of the invention are useful as a medicine and a cholinesterase inhibitor and specifically as a 
therapeutic and/or prophylactic agent for senile dementia, Alzheimer's disease and so on. 

In these days of aging society, there has been proposed a variety of compounds which have 
s therapeutic and prophylactic efficacy for senile dementia. It has been found that physostigmine, a naturally- 
occurring cholinesterase inhibitor, has therapeutic and/or prophylactic activity for senile dementia. However, 
physostigmine has the drawbacks of a short duration of action, high toxicity and so on. 

Meanwhile, as synthetic drugs for a col in esterase inhibitor, depressant or so, a variety of heterocyclic 
compounds have been proposed (e.g. USP 4,084,255, USP 4,208.417, USP 4,849,431. USP 4,895,841, 
10 Japanese Publish unexamined patent application No. 169569/1990 and EP-A-0,378,207). 

However, what is needed now is a compound which is more active, longer-acting and less toxic than the 
compounds already known to have therapeutic and/or prophylactic efficacy for senile dementia. 

The present invention provides a novel class of compounds which is useful as a cholinesterase inhibitor 
and particularly as a therapeutic and/or prophylactic agent for senile dementia, Alzheimer's disease and so 
is on. 

The inventors of present invention explored compounds which could be of use as medicament for 
improving the functions of the the central nervous system and particularly compounds of value for the relief 
of senile dementia, Alzheimer's disease and so on due to brain ischemia and succeeded in the creation of a 
condensed heterocyclic compound of the formula (I): 



20 



as \CH 2 )ni 



wherein X is an oxygen atom, a sulfur atom or R 1 -N< wherein FT is a hydrogen atom, a hydrocarbon group 

which may be substituted or an acyl group which may be substituted; 
30 R 2 is a hydrogen atom or a hydrocarbon group which may be substituted; ring A is a benzene ring 

which may be substituted; k is a whole number of 0 to 3; m is a whole number of 1 to 8; and n is a whole 

number of 1 to 6, or a salt thereof. 

The compound (I) or its salt according to the present invention is structurally characterized in that the 

hetero atom (0,S or N)-containing heterocycle fused to the benzene ring is a saturated ring and that a 
35 substituent group of the formula: 

-CO(CH : )n-Q--R: 

40 

is bound directly to a carbon atom of the benzene ring. This compound is believed to be a novel compound 
which has not been disclosed in the literature. 

Referring to the above formula (I), the "hydrocarbon group" of "the hydrocarbon group which may be 
substituted" as designated by R 1 and R 2 includes acyclic, cyclic, saturated, unsaturated or their optionally 
45 combinated hydrocarbon groups. 

The acyclic saturated hydrocarbon group includes straight-chain or branched Ci-n alkyl groups (e.g. 
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, tert-butyl, n-pentyl, n-hexyl). 

The acyclic unsaturated hydrocarbon group includes straight-chain or branched C2-4 alkenyl groups 
(e.g. vinyl, allyl, 2-butenyl) and Q2-* alkynyl groups (e.g. propargyl, 2-butynyl). 
50 The cyclic saturated hydrocarbon group includes C3-7 monocyclic cycloalkyl groups (e.g. cyciobutyl, 
cyclopentyl, cyclohexyl) and Ca-14 bridged cyclic saturated hydrocarbon groups (e.g. bicyclo[3.2.1]oct-2-yl, 
bicycloI3.3.1]non-2-yl, adamantan-1-yl). 

The cyclic unsaturated hydrocarbon group includes phenyl, naphthyl and so on. 

The "hydrocarbon group" of the "hydrocarbon group which may be substituted" as designated by R 1 
55 and R 2 may be an optionally combined hydrocarbon group representing an optional combination of the 
above-mentioned acyclic, cyclic, saturated and unsaturated hydrocarbon groups, such as C7-18 aralkyl ( 
such as phenyl C1-12 alkyl and naphthyl Ci- 8 alkyl, e.g. phenylmethyl, phenylethyl, phenylpropyl, 
phenylbutyl, phenylpentyl, phenylhexyl, a-naphthylmethyl), Ca-is arylalkenyl (such as aryl C2-12 alkenyl, 
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e.g. styryl, cinnamyl, 4-phenyl-2-butenyl, 4-phenyl-3-butenyl), Ca-ie arylalkynyl (such as aryl C2-12 alkynyl, 
e.g. phenylethynyl, 3-phenyl-2-propynyl, 3-phenyl-propynyl), C3-7 cycloalkyl-Ci -b aikyl (e.g. cyclopropyl- 
methyl, cyclobutylmethyl, cyclopenty I methyl, cyclohexylmethyl, cycloheptylm ethyl, cyclopropylethyl, 
cyclobutylethyl, cyclopenty lethyl, cyclohexylethyl, cycloheptylethyl, cyclopropylbutyl, cyclobutylbutyi, 

s cyclopenty I butyl, cyclohexylbutyl, cycloheptylbutyl, cyclopropylpentyl, cyclobutylpentyl, cyclopentylpentyl, 
cyclohexylpentyl, cycloheptylpentyl, cyctopropylhexyl, cyclobutylhexyl, cyclopenty I hexy I. cyclohexylhexyl, 
cycloheptylhexyl) groups and so on. 

The preferable examples of the "hydrocarbon group" of the "hydrocarbon group which may be 
substituted" as designated by FT include a straight-chain or branched C1-7 alkyl group (e.g. methyl, ethyl, 

10 n-propyl, i-propyl, n-butyl, i-butyl, tert-butyl, n-pentyl, n-hexyl) or a C7-10 aralkyl group (e.g. phenylmethyl, 
phenylethyl, phenylpropyl) and the examples of the "hydrocarbon group" of the "hydrocarbon group which 
may be substituted** as designated by R 2 include a C7-10 aralkyl (e.g. phenylmethyl, phenylethyl, 
phenylpropyl). 

The acyclic saturated, acyclic unsaturated and cyclic saturated hydrocarbon groups mentioned above 
is for R 1 and R 2 may be substituted by 1 to 5 substituents selected from the group consisting of halogen (e.g. 
fluoro, chloro, bromo, iodo), nitro, cyano, hydroxy, C1-4 alkoxy (e.g. methoxy, ethoxy. propyloxy, butyloxy, 
isopropyloxy), C1-4 alkylthio (e.g. methylthio, ethylthio,. propylthio), amino, mono- or di-Ci-4 alkyl- 
substituted amino (e.g. methylamino, ethylamino, propylamine, dimethylamino, diethylamino), cyclic amino 
(e.g. pyrrolidino, piperidino, morpholino), Ci-4 alkylcarbonylamino (e.g. acetylamino, propionylamino, 
20 butyrylamino), C1 -4 alkylsulfonylamino (e.g. methytsulfonylamino, ethylsulfonylamino), C1 -4 alkoxycarbonyl 
(e.g. methoxycarbonyl, ethoxy car bony I, propoxycarbonyl), hydroxycarbonyl, C1-6 alkylcarbonyl (e.g. 
methylcarbonyt, ethylcarbonyl, propylcarbonyl), carbamoyl, mono- or di-Ci-< alkyl -substituted carbamoyl 
(e.g. methylcarbamoyl. ethyl carbamoyl), C1 -6 alkylsutfonyl (e.g. metnyisufonyl, ethylsulfonyl, propylsulfonyl) 
and so on. 

25 The substituents on the "benzene ring which may be substituted" as designated by ring A in formula (I) 
and the substituents on the cyclic unsaturated hydrocarbon group as designated by R 1 and R 2 include C1 -4 
alkyl (e.g. methyl, ethyl, propyl, butyl), halogen (e.g. fluoro, chloro, bromo, iodo), nitro, cyano, hydroxy, 
C1-4 alkoxy (e.g. methoxy, ethoxy, propyloxy, butyloxy, isopropyloxy), C1-4 alkylthio (e.g. methylthio, 
ethylthio, propylthio, isopropyfthio, butylthio), amino, mono- or di-Ci-* alkyl-substituted amino (e.g. 

30 methylamino, ethylamino, propylamine dimethylamino, diethylamino), cyclic amino (e.g. pyrrolidino, 
piperidino, morpholino), C1-4 alkylcarbonylamino (e.g. acetylamino, propionylamino, butyrylamino), 
aminocarbonyloxy, mono- or di-Ci-4 alkyl-substituted aminocarbonyloxy (e.g. methylaminocarbonyloxy, 
ethylaminocarbonyloxy, di methylaminocarbonyloxy, diethylaminocarbonyloxy), C1-4 alkylsufonylamino (e.g. 
methylsurfbnylamino, ethylsulfonylamino, propylsulfonylamino), C1-4 alkoxycarbonyl (e.g. metoxycarbonyl, 

35 ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl), hydroxycarbonyl, C1 - 6 alkylcarbonyl (e.g. methylcar- 
bonyl, ethylcarbonyl, butylcarbonyl), C3-6 cycloalkylcarbonyl (e.g. cyclohexylcarbonyl). carbamoyl, mono- 
or di-Ci-4 alkyl-substituted carbamoyl (e.g. methylcarbamoyl, ethyl carbamoyl, propylcarbamoyl, butylcar- 
bamoyl, diethylcarbamoyl, dibutylcarbamoyl) and d-& alkylsulfonyl (e.g. methylsulfonyl, ethylsulfonyl, 
propylsulfonyl) and Ca-6 cycloalkylsulfonyl (e.g. cyclopenty Isulfony I, cyclohexylsulfonyl) as well as a phenyl 

ao naphthyl, phenoxy, benzoyl, phenoxycarbonyl, phenyl-Ci- 4 alkylcarbamoyl (e.g. phenylmethylcarbamoyl, 
phenylethylcarbamoyl, phenylpropylcarbamoyl), phenylcarbamoyl, phenyl-Ci-4 alkylcarbonylamino (e.g. 
phenylmethylcarbonylamino, phenylethylcarbonylamino), benzoylamino, phenyl-Ci-* alkylsulfonyl (e.g. 
phenylmethylsulfonyl, phenylethy Isulfony I), phenylsuffonyl, phenyl-Ci-4 alkylsulfinyl (e.g. phenylmethylsul- 
finyl, phenylethylsulfinyl), phenyhCi-4 alkylsulfonylamino (e.g. phenylmethylsulfonylamino, phenylethylsul- 

45 fonylamino) or phenylsulfonylamino which may have 1 to 4 substituents, for example selected from the 
group consisting of C1-4 alkyl groups such as methyl, ethyl, propyl, butyl, isopropyl, etc., C1-4 alkoxy 
groups such as methoxy, ethoxy, n -propyloxy, i-propyloxy, n- butyloxy, etc., halogen such as chloro, bromo 
and iodo, hydroxy, benzyloxy, amino, mono- or di-Ci -4 alkyl-substituted amino such as mentioned above, 
nitro, and Ci- 6 alkylcarbonyl such as mentioned above and so on. The appropriate number of such 

so substituents on the benzene ring or cyclic unsaturated hydrocarbon group is 1 to 3. 

The optionally combined hydrocarbon group as designated by R 1 and R 2 may be substituted by 1 to 5 
substituents selected from the group consisting of C1 -4 alkyl (e.g. methyl, ethyl, propyl, butyl), halogen 
(e.g. fluoro, chloro, bromo, iodo), nitro. cyano, hydroxy. C1-4 alkoxy (e.g. methoxy, ethoxy, propyloxy. 
butyloxy, isopropyloxy), C1 -4 alkylthio (e.g. methylthio, ethylthio, propylthio. isopropylthio, butylthio), amino, 

55 mono- or di-Ci-4 alkyl-substituted amino (e.g. methylamino, ethylamino, propylamino, dimethylamino, 
diethylamino), cyclic amino (e.g. pyrrolidino, piperidino, morpholino), C1-4 alkylcarbonylamino (e.g. ac- 
etylamino, propionylamino. butyrylamino), aminocarbonyloxy, mono- or di-Ci-4 alkyl-substituted aminocar- 
bonyloxy (e.g. methylaminocarbonyloxy. ethylaminocarbonyloxy, di methylaminocarbonyloxy, 
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diethylaminocarbonyloxy), C1-4 alkylsufonylamino (e.g. methylsulfonylamino, ethylsulfonylamino, propylsul- 
fonylamino), C1-4 alkoxycarbonyl (e.g. metoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isobutoxycar- 
bonyl), hydroxycarbonyi, Ci-e alkylcarbonyl (e.g. methylcarbonyl, ethylcarbonyl, butylcarbonyl), Ca-s 
cycloalkylcarbonyl (e.g. cyclohexylcarbonyl), carbamoyl, mono- or di-Ci- + alky I -substituted carbamoyl (e.g. 

5 methylcarbamoyl, ethy (carbamoyl, propylcarbamoyl, butylcarbamoyl, diethylcarbamoyl, dibutylcarbamoyl), 
Ci- 6 alkylsulfonyl (e.g. methylsulfonyl, ethylsutfonyl, propylsutfonyl) and C g -6 cycloaJkylsulfonyl (e.g. 
cyclopentylsulfonyl, cyclohexylsulfonyl) as well as a phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl, 
phenyl-Ci aJkylcarbamoyl (e.g. phenylmethylcarbamoyl, phenylethylcarbamoyl, phenylpropylcarbamoyl), 
phenylcarbamoyl, phenyl-Ci-4 alkylcarbonylamino (e.g. phenylmethylcarbonylamino, phenylethylcar- 

10 bonylamino), benzoylamino, phenyl-d -4 alkylsulfonyl (e.g. phenylm ethylsutfonyl, phenylethylsulfonyl), 
phenylsulfonyl, phenyl-Ci-+ alkylsulfinyl (e.g. phenylmethylsulfinyl, phenylethylsulfinyl), phenyl-Ci-< aJkyl- 
sulfonylamino (e.g. phenylmethylsulfonylamino, phenylethylsulfonylamino) or phenylsulfonylamino which 
may have 1 to 4 substituents, for example selected from the group consisting of C1 -4 alkyl groups such as 
methyl, ethyl, propyl, butyl, isopropyl, etc., C1-4 alkoxy groups such as methoxy, ethoxy, n-propyloxy, i- 

15 propyloxy, n-butyloxy, etc., halogen such as chloro, bromo and iodo, hydroxy, benzyloxy, amino, mono- or 
did -4 alkyl -substituted amino such as mentioned above, nitro, and Ci -& alkylcarbonyl such as mentioned 
above and so on. 

The "acyl" of the "acyl group which may be substituted" as designated by R 1 includes carboxylic acid 
acyl groups (e.g. hormyl, C 2 - 8 alkyl- or phenylcarbonyl groups such as acetyl, propionyl, butyryl, benzoyl, 
20 etc.), sulfonic acid acyl groups (e.g. C1-7 alkyl- or phenylsulfonyl groups such as methanesulfonyl, 
benzenesulfonyl, p-toluensulfonyi, etc.), phosphonic acid acyl groups (e.g. C1 -7 alkyl- or phenylphosphonyl 
groups such as methanephosphonyl, benzenephosphonyl, etc.), and substituted oxycarbonyl groups (e.g. 
C2-8 alkyloxycarbonyl or Cz-a-aralkyloxy-carbonyl groups such as methyloxycarbonyl, tert-butyloxycar- 
bonyl, benzyloxycarbonyl, etc.). 
25 Each of these acyl groups may optionally have 1 to 3, preferably 1 to 2, substituents such as halogen 
(e.g. fluoro, chloro, bromo, iodo), amino, Ci- 6 alkyl or C3-6 cycloalkyl-substituted primary or secondary 
amino (e.g. methylamino, ethylamino, propylamino, cyclohexylamino, dimethylamino, diethylamino, 
diisopropylamino, dicyclohexylamino), C1-4 alkoxy (e.g. methoxy, ethoxy, propoxy) and so on. 

X is preferably FV-fsK and especially R 1 is preferably hydrogen, methyl, ethyl, benzyl, acetyl, benzoyl, 
30 m ethoxycarbonyl or ethoxycarbonyl. 

R 2 is preferably a benzyl or a-naphthylm ethyl group which is either unsubstituted or substituted by 1 or 
2 substituents selected from the group consisting of halogen (e.g. fluoro, chloro), methyl, nitro and/or 
methoxy and more preferable examples of R 2 include an unsubstituted benzyl. 

The substituent on ring A is preferably fluoro, chloro, trifluoromethyl. methyl or methoxy, and more 
35 preferably fluoro. 

The preferred k and m are such that when the sum of k and m is a whole number of 2 to 6; that is 
when 



40 x /^ CHs \> 

X (CH,) J 
n 

45 forms a 5 to 9 membered ring. 

The preferred combination of k and m is such that when k is 0, m is 2, 3, 4 or 5; when k is 1 , m is 1 , 2 
or 3; or when k is 2, m is 2. Thus, the preferred nitrogen-containing condensed heterocyclic rings which are 
represented by 



50 
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\cs,\ 



are 2,3-dihydro-1 H-indole, 1 ,2,3,4-tetrahydroquinoline, 2.3,4,5-tetrahydro-1H-1-benzazepine, 2,3-di hydro- 1 H- 
isoindole, 1 ,2,3,4-tetrahydroisoquinoline, 2,3,4,5-tetrahydro-1 H-2-benzazepine, 2,3.4,5-tetrahydro-l H-3-ben- 
zazepine, 1 ,2,3 ( 4,5,6-hexahydro-1-benzazocine, I^SAS^hexahydro^-benzazocine, 1 ,2,3,4,5, 6-hexahydro- 



4 



EP 0 487 071 A1 

3-beruazorine f 2 l 3,4 l 5,6 l 7-hexahydro-1 H-1 -benzazonine, 2,3.4,5,6,7-hexahydro-l H-2-benzazonine. 

2.3.4,5,6,7-hexahydro-l H-3-benzazonine, 2.3,4.5,6.7-hexahydro-l H-4-benzazonine. 

The preferred oxygen-containing condensed heterocyclic rings which are represented by 



70 



are 2,3-dihydrobenzofuran, 1 ,3-dihydroisobenzofuran, 3,4-dihydro-2H-1-benzopyran, 2,3,4,5-tetrahydro-1-be- 
nzoxepin, 1 p 3,4,5-tetrahydro-2-benzoxepin, I^AS-tetrahydro-S-benzoxepin, 3,4 f 5 l 6-tetrahydro-2H-1-benzox- 
ocin, 3,4,5,6-tetrahydro-1H-2-benzoxocin, 1,4,5,6-tetrahydro-2H-3-benzoxocin, 2,3 ( 4 t 5.6,7-hexahydro-1-ben- 
zoxonin, 1,3 ( 4,5,6,7-hexahydro-2-benzoxonin, 1,2,4,5, 6 ,7-hexahydro-4-benzoxonin, 1 ,2,3 ( 5,6 l 7-hexahydro-4- 
J5 benzoxonin. 

The preferred sulfur-containing condensed heterocyclic rings which are represented by 

are 2,3-dihydro[b]thiophen, 1 ,3-dihydrobenzo[c]thiophen, 3,4-dihydro-2H-1-benzothiopyran, 3,4-dihydro-1 H- 
25 2-benzothiopyran, 2,3,4,5-tetrahydro-l-benzothiepin. 1,3,4,5-tetrahydro-2-benzothiepin. 1 ,2.4,5-tetrahydro-3- 
benzothiepin, 3,4,5,6-tetrahydro-2H-1-benzothiocin, 3,4,5,6-tetrahydro-1H-2-.benzothiocin, 1 ,4,5,6-tetrahydro- 
2H-3-benzothiocin ( 2,3,4,5,6,7-hexahydro-l-benzothionin, I.S^.S.ej-hexahydro^-benzothionin, 1,2,4,5,6,7- 
hexahydro-3-benzothionin, 1 ,2,3 1 5,6,7-hexahydro-4-benzothionin. 
The more preferred heterocyclic rings which are represented by 



30 
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40 



x v. (c:-J 2 )a 



wherein each symbol is as defined above, include 
X H 



OO . CO « > 3 CO 

wherein R 3 is a hydrogen atom or a Ci- 3 aikyl group. The C1-3 alkyl group of R 3 includes methyl, ethyl, 
45 propyl and iso-propyl. 

The preferred example of n is 1 JZ or 3, and more preferably 2. 

Specifically, the following compounds of formula (I) and their salts thereof are preferred. 
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2 


F 


B 


fl 


fl 


CHrO 
^F 


62 


0 


2 


CI 


fl 


H 


fl 


CHrQ 


63 


0 


2 


H 


fl 


Cfl 3 


CH 3 


CHfQp 
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No. 


m 


n 


vl 


X 


X s 




1)2 


64 


0 


A 

2 


F 


B 


Cl 


CH 3 


Aft j^"^ 

CH2-0 

F 


65 


A 

0 


A 

2 


F 


H 


fl 

H 


rr 

H 


CHj-Q-0CB 3 


66 


0 


A 

2 


CI 


H 


H 


H 


CH 2 ^L/^0CH 8 


67 


0 


2 


H 


B 


C3 3 


CH 3 


CH2-Q-CI 


f\ ft 

68 


0 


A 

2 


F 


B 


Cl 


CH 3 


CB2-O-CI 


69 


0 


2 


0CH 3 


OCH3 


H 


CH 3 


CH 2 -Q 


70 


2 


2 


H 


fl 


H 


H 


CH 2 Ph 


71 


2 


2 


B 


H 


H 


CB 3 


CHjPh 


72 


2 


2 


H 


H 


H 


C2H5 


CH 2 Ph 


73 


2 


2 


F 


H 


H 


H 


CH 2 Ph 


74 


ft 
2 


2 


F 


fl 


H 


CH 3 


CH 2 Ph 


75 


2 


2 


F 


H 


H 


CH 2 Ph 


CH 2 Ph 


76 


2 


ft 

2 


F 


fl 


Cl 


CH 3 


CH 2 Ph 


77 


2 


2 


F 


H 


CB 3 


CH 3 


CH 2 Ph 


78 


2 


2 


CH 3 


H 


H 


CH 3 


CH 2 Ph 


79 


2 


2 


QCH* 


H 


H 
11 


CH* 


CH 9 Ph 


80 


2 


2 


CI 


B 


H 


CH 3 


CB 2 Ph 


81 


2 


2 


0CH 3 


Cl 


H 


CH 3 


CB 2 Ph 




o 
L 


n 

z 


I? 

r 


n 




Las 


un 2 "n 


83 


2 


2 


Cl 


CH 3 


F 


CH S 


CH 2 Ph 


OH 




9 
L 


R 

u 


n 

n 


H 


a 

u 




















85 


2 
*•* 


2 


H 


H 


H 


CH 3 


CHs-O 




9 


9 


H 

u 


n 

u 




CHoPh 


CB,-0 


No. 


• 

B 


n 


x> 


X* 


X 3 


8 l 


K 2 


87 


2 


2 


H 


H 


H 


H 


CHrQ-F 


88 


1 


2 


H 


H 


H 


CH S 


H 


89 


1 


2 


B 


H 


B 


B 


C2BS 



9 



EP 0 487 071 A1 



V C-CCHOn-T^N-E 2 



No. 


n' 


n 


X 1 


X 2 


X s 


R l 


R* 


90 


1 


2 


H 


B 


B 


H 


CB 2 Ph 


91 


1 


2 


H 


B 


E 


CEs 


CE 2 Ph 


92 


1 


2 


B 


B 


B 


C 2 Es 


CB 2 Ph 


93 


1 


2 


H 


B 


B 


CB 2 Ph 


Cfl 2 Ph 


94 


1 


2 


H 


B 


H 


COCB3 


CB 2 Ph 


95 


1 


2 


E 


B 


B 


COPh 


CB 2 Ph 


96 


1 


2 


H 


F 


H 


CE 3 


CB 2 Ph 


97 


1 


2 


H 


F 


CB S 


CB 3 


CB 2 Ph 


98 


1 


2 


H 


0CE 3 


0CB s 


CB 3 


CB 2 Ph 


99 


1 


2 


E 


F 


CI 


CH 3 


CBr-Q 


100 


1 


2 


B 


F 


H 


S 


CBz-Q 


101 


1 


2 


CI 


F 


B 


E 


CEr-Q 


102 


1 


2 


B 


CI 


CB 3 


CBs 


CB 2 -Q 


103 


1 


2 


H 


0CB 3 


B 


CB 3 


CB^ ; 


104 


1 


1 


H 


B 


E 


fl 


CB 2 Ph 


105 


1 


1 


H 


B 


B 


CB, 


CB 2 Ph 


106 


1 


3 


E 


B 


B 


B 


CB 2 Ph 


107 


1 


3 


B 


B 


B 


CEs 


CB 2 Ph 
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NO. 


i 

D 


IX 


VI 
A 


V2 
A 


YS 

A 


Dl 

a 


P2 

a 


108 


0 


2 


TT 
h 


n 
n 


TJ 

H 


TJ 
11 




1 AO 
lift 


U 


o 


TJ 
□ 


u 
n 


Tj 

n 


Ca 3 


ill 2 r ft 


110 


0 


2 


TJ 


n 

n 


n 


TJ 
C2H5 




111 
ill 


n 
u 


o 


n 
n 


17 
11 


n 

H 




unjrn 


111 


0 


2 


n 
n 


TJ 

n 


TJ 

n 




Ln2rn 


110 

llo 


0 


o 
I 


ci 


TJ 


u 
n 


fflDk 

UUrll 




114 


0 


2 


H 


F 


H 


CH3 


CH 2 Ph 


1 15 


0 


2 


H 


F 


OTJ 


CH3 


LH2* " 


nfi 


ft 

LP 


o 

L 


H 

a 


F 


u. 






117 


2 


2 


B 


XH 3 


H 


ch 3 


CH 2 Ph 


118 


2 


2 


H 


ce 3 


H 


CH S 


CH 2 Ph 


119 


2 


2 


H 


H 


H 


H 


CH 2 -Q 


120 


2 


2 


H 


e 


H 


CH 8 


ch 2 -Q F 


121 


2 


2 


H 


H 


H 


CH 2 Ph 


CHr-O 
^F 


122 


2 


2 


H 


F 


H 


CH 3 


CHr-f^ 

"f 
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A 


X 1 

rS- 


/C-CCB 


2 )irQ w * 2 










X s 


A 








No. 


1 

D 


n 


X 1 


X 2 


X 8 


R 1 


I 2 


123 


1 


2 


B 


E 


B 


B 


CBzPh 


124 


1 


2 


H 


B 


B 


CB 8 


CB 2 Ph 


125 


1 


2 


H 


B 


B 


C2H5 


CB 2 Ph 


126 


1 


2 


H 


B 


B 


Cfl 2 Ph 


Cfl 2 Ph 


127 


1 


2 


B 


B 


B 


COCB3 


CB 2 Ph 


128 


1 


2 


H 


B 


B 


COPh 


CB»Ph 


129 


1 


2 


H 


B 


CB 3 


CB, 


CB 2 Ph 


130 


1 


2 


H 


F 


CH 3 


CB 3 


CB 2 Ph 


131 


1 


2 


F 


B 


F 


CB 3 


CB 2 Ph 


132 


1 


2 


B 


OCB3 


oca 3 


CH3 


CB 2 Ph 


133 


1 


2 


0CB 3 


B 


B 


CB 3 


CB 2 Ph 


134 


1 


2 


TT 

. H 


F 


F 


CB 3 


CB 2 Ph 


135 


1 


2 


0CB 3 


CI 


B 


CB 3 


CB 2 Ph 


136 


1 


2 


F 


B 


0CB3 


CB 3 


CB 2 Ph 


137 


1 


2 


CI 


CB S 


F 


CB 3 


CB 2 Ph 


138 


1 


2 


H 


B 


B 


CB 3 


CB 2 CB 2 Ph 


139 


1 


2 


H 


B 


B 


Cfl 3 


cfl irQ F 
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No. 


p 

0 


n 


X 1 


X 2 


X s 


B l 


B l 


140 


1 


2 


H 


H 


B 


CB 2 Ph 


CBHQ 
CHrQ^F 


141 


1 


2 


H 


H 


B 


B 


142 


1 


2 


H 


H 


B 


B 


CHrP 


143 


1 


2 


H 


H 


B 


ca 8 


CHrO-Cl 


144 


1 


2 


H 


H 


H 


CB 3 


CBz-Q-OCBa 


145 


1 


2 


H 


H 


B 


CB 8 


CBz-O-CHs 


146 


1 


2 


H 


B 


CB S 


B 


CBa-Q 


147 


1 


2 


CI 


B 


B 


B 


cb 2 -Q F 


148 


1 


2 


H 


B 


CH S 


CB 3 


CBz-Q F 


149 


1 


2 


R 


F 


CI 


CB 3 


CHrQ* 


150 


1 


2 


F 


B 


CB S 


B 


CBz-Q-F 


151 


1 


2 


CI 


B 


F 


B 


CBrO-OCBs 


152 


1 


2 


H 


B 


CB 3 


CB 3 


CBj-Q-OCBs 


153 


1 


2 


F 


B 


CI 


CB 3 


CB 2 -CV(JCBs 


154 


1 


2 


H 


B 


B 


CBs 


B 


155 


1 


2 


H 


B 


B 


CB 2 Ph 


B 


156 


1 


1 


H 


B 


B 


H 


CB 2 Ph 


157 


1 


1 


H 


B 


B 


CB 8 


CB 2 Ph 


158 


1 


3 


H 


B 


B 


B 


CB 2 Ph 


159 


1 


3 


H 


B 


B 


CBs 


CB 2 Ph 


160 


0 


2 


H 


B 


B 


B 


ca 2 Ph 


161 


0 


2 


H 


B 


B 


CBs 


CB 2 Ph 


162 


0 


2 


H 


B 


B 


C2B5 


CB 2 Ph 
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No. 


m' 


n 


X 1 


X 2 


X s 


R 1 


R* 


163 


0 


2 


H 


fl 


B 


CH 2 Ph 


CHjPh 


164 


0 


2 


H 


H 


H 


C0Cfl 3 


CB 2 Ph 


165 


0 


2 


E 


H 


fl 


COPh 


CHzPh 


166 


0 


2 


H 


F 


H 


CH 3 


CH 2 Ph 


167 


0 


2 


H 


F 


CH 9 


Cfl 9 


CHjPh 


168 


0 


2 


CE 3 


I 


S 


CB a 


CB 2 Ph 


169 


0 


2 


H 


OCH3 


H 


CB 3 


CH 8 Ph 


170 


0 


2 


E 


CI 


fl 


CH 9 


CH 2 Ph 


171 


0 


2 


0CH 8 


CI 


U 


Cfl 3 


Cfl 2 Ph 


172 


0 


2 


S 


F 


0Cfi 3 


Cfl 3 


CH 2 Ph 


173 


0 


2 


CI 


CB 3 


F 


CH 3 


CH 2 Ph 


174 


0 


2 


E 


H 


H 


fl 


ca 2 -<3 


175 


0 


2 


H 


fl 


fl 


CH 3 


CH^Q 


176 


0 


2 


H 


B 


B 


CH 2 Ph 


CH 2 -0 F 


177 


0 


2 


H 


E 


H 


H 


CH 2 -0-Cl 


178 


0 


2 


H 


H 


fl 


Cfl 3 


CH 2 -0-Cl 


179 


0 


2 


H 


B 


fl 


CH 2 Ph 


CHrO-ci 


1 an 
loll 


u 


O 

L 


n 
n 


If 

a 


n 
n 


n 
U 




181 


0 


2 


s 


B 


B 


H 


CHrO 

ch 2 <>ch 3 


182 


0 


2 


H 


fl 


B 


CB 3 


183 


0 


2 


E 


F 


fl 


9 


ch 2 -Q 


184 


0 


2 


B 


CI 


B 


fl 


185 


0 


2 


B 


F 


CB 3 


CH 3 


CH 2 ^ p 
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No. 


m 


n 


X 1 


X 2 


X s 


R 1 


R* 


186 


0 


2 


F 


F 


fl 


CH 3 


CHH2 p 


187 


0 


2 


F 


fl 


H 


B 


CHs-O-OCH, 


188 


0 


2 


CI 


CI 


fl 


fl 


Cfl 2 -Q-0Cfl 3 


189 


0 


2 


B 


F 


CH 3 


Cfl 3 


CH 2 -0^1 


190 


0 


2 


F 


F 


H 


CB 3 


ch^Q-ci 


191 


0 


2 


H 


H 


H 


CH 3 


fl 


192 


2 


2 


H 


H 


fl 


fl 


CH 2 Ph 


193 


2 


2 


H 


fl 


H 


CB 3 


CH 2 Ph 


194 


2 


2 


H 


fl 


B 


C2B5 


CB 2 Ph 


195 


2 


2 


e 


fl 


F 


B 


CHsPh 


196 


2 


2 


H 


H 


CI 


CB 3 


CB 2 Ph 


197 


2 


2 


F 


H 


CB 3 


CB 2 Ph 


CH 2 Ph 


198 


2 


2 


F 


H 


CI 


CH 3 


CfljPh 


199 


2 


2 


B 


B 


CB 3 


CB 3 


CH 2 Ph 


200 


2 


2 


CH 3 


H 


fl 


CH 3 


CB 2 Ph 


201 


2 

*•* 


2 


0CB 3 


H 


CB 3 


CB 3 


Cfl 2 Ph 


202 


2 


2 


CI 


fl 


CH S 


CB 3 


CH 2 Ph 


203 


2 


2 


OCHs 


CI 


CH 3 


CH 3 


CH 2 Ph 


204 


2 


2 


F 


s 


0CB 3 


CH 3 


Cfl s Ph 


205 


2 


2 


CI 


Cfl 3 


F 


CH 3 


CB 2 Ph 


206 


2 


2 


H 


H 


B 


fl 


CflH3 F 


207 


2 


2 


H 


fl 


H 


CB 3 


CH2 ~Q F 


















208 


2 


2 


H 


fl 


H 


CH 2 Ph 


ch 2 -Q 
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No. n X 1 X s X s 



209 2 2 H H CH, H 

210 1 2 H H H CH S 

211 1 2 H H H C S B 5 



Cfi 9 
C2H5 



212 



CH 8 




<C- (CH 2 ) 
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(CH 2 )mV^C- (CH 2 )n-<3 i -8 s 



fYO. 


1/ im n 

k in n 


Yl 
A 


X 2 

A 


A 


A 


P2 
A 


Ll6 


19 9 
ill 


If 

n 


n 
n 


n 
n 


D 

n 


VH2* i* 


91 A 


19 9 

ILL 


u 
n 


n 
n 


□ 

n 


vii 3 


ljj jr 11 


91 R 


19 9 

111 


a 
n 


II 
n 


n 
a 


V2U5 


m»Ph 

1412* n 


91 G 


19 9 
ILL 


u 
n 


c 
c 


u 
n 


VH2* H 




91 7 
LI I 


1 9 9 

III 


EI 

a 


u 
a 


a 






9lfi 
LIQ 


19 9 
ILL 


it 

a 


n 
n 


n 
n 


wurn 


wi2» 11 


219 


1 2 2 


H 


F 


H 


CH 3 


CH 2 Ph 


220 


1 2 2 


H 


F 


CH 3 


CH 3 


CH 2 Ph 


221 


1 2 2 


CH 3 


CI 


H 


CH 3 


CH 2 Ph 


222 


1 2 2 


H 


OCH3 


H 


CHs 


CH 2 Ph 


223 


12 2 


0CH 3 


F 


H 


CHs 


CH 2 Ph 


224 


1 2 2 


F 


F 


H 


CH 3 


CH 2 Ph 


225 


1 2 2 


CI 


CI 


H 


CHs 


CH 2 Ph 


226 


1 2 2 


F 


F 


0CH 8 


CH S 


CH 2 Ph 


227 


1 2 2 


CI 


CH 3 


F 


CH 3 


CH 2 Ph 


228 


1 2 2 


H 


H 


H 


CH 3 


CH 2 CH 2 Ph 


229 


1 2 2 


H 


H 


H 


CH S 


CH^Q p 
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No. kin 


X 1 


X 2 


X s 


8 1 




230 1 2 2 


H 


H 


H 


CB 2 Ph 


CBihQ 


231 1 2 2 


H 


H 


H 


B 


CHrO^F 


232 1 2 2 


H 


H 


H 


H 




233 1 2 2 


H 


B 


H 


CH 3 


CH«-0-Cl 


234 1 2 2 


H 


H 


B 


CHs 


CHrOoCBs 


235 1 2 2 


H 


B 


B 


CH S 


CB,-0-CHs 


236 1 2 2 


CF 3 


F 


B 


H 


CB^ 


237 1 2 2 


CI 


Cl 


B 


B 




238 1 2 2 


H 


F 


CH 3 


CB, 


CHrQ 


239 1 2 2 


B 


F 


Cl 


CH S 


CBrQ F 


240 1 2 2 


CH 8 


H 


B 


H 


CBr<>F 


241 1 2 2 


ci 


Cl 


H 


H 


CHrO-OCHs 


242 1 2 2 


H 


F 


CH 3 


CHs 


CH 2 -O-0CHs 


243 1 2 2 


F 


OCHs 


Cl 


CHs 


CHs-O-OCBs 


244 1 2 2 


a 


E 


B 


CBjPh 


fl 


245 1 2 2 


H 


B 


H 


CB 3 • 


H 


246 1 2 1 


H 


H 


H 


B 


CH 2 Ph 


247 1 2 1 


H 


H 


H 


CH 3 


CH 2 Ph 


248 1 2 3 


a 


H 


B 


B 


CH 2 Pb 


249 1 2 3 


H 


H 


3 


CHs 


CHjPh 


250 1 3 2 


H 


H 


H • 


B 


CH 2 Ph 


251 13 2 


H 


H 


H 


CB, 


CH 2 Ph 


252 1 3 2 


H 


H 


H 


C2B5 


CB 2 Ph 
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No. kin 


X 1 


X s 


X 9 


H» 


E* 


253 1 3 2 


H 


H 


H 


CH 2 Ph 


CH 8 Ph 


254 1 3 2 


H 


H 


H 


COCH3 


CH 2 Ph 


255 1 3 2 


H 


H 


H 


COPh 


CH 2 Ph 


256 1 3 2 


CH 3 


H 


H 


CH 9 


CH 2 Ph 


257 1 3 2 


CH 3 


H 


CHs 


CHs 


CH 2 Ph 


258 1 3 2 


F 


F 


H 


CHs 


CH 2 Ph 


259 1 3 2 


0CH 3 


H 


H 


CH 9 


CHsPfa 


260 1 3 2 


CI 


H 


H 


CH S 


CH 2 Ph 


261 1 3 2 


0CH 3 


CI 


H 


CH 3 


CH 2 Ph 


262 1 3 2 


F 


H 


0CH 3 


CHs 


CH 2 Ph 


263 1 3 2 


CI 


CH 3 


F 


CH 3 


CH 2 Ph 


264 1 3 2 

265 1 3 2 


H 
H 


H 
H 


H 

H 


H 

CH 3 


CTrQ p 
CHrQ 


266 1 3 2 


e 


H 


H 


CH 2 Ph 




267 1 3 2 


H • 


H 


H 


H 


CH 2 <V C1 


268 1 3 2 


H 


H 


H 


CH 3 


cb 2 -Q-ci 


269 1 3 2 


H 


H 


H 


CH 2 Ph 


CH^O-ci 


Z/U 1 o L 


n 
n 


n 

n 


O 

n 


TJ 
fl 




271 1 3 2 


H 


H 


H 


H 


CHrO 
CH 2 -Q-CH 3 


272 1 3 2 


B 


H 


H 


CH 8 


273 1 3 2 


F 


H 


H 


B 


CH 2 -0 


274 1 3 2 


CI 


H 


H 


H 


CHrQ 


275 1 3 2 


CH 3 


H 


OH 


CH S 





19 



EP 0 487 071 A1 



No. km 


v > 


v9 


X s 


A 1 

R l 


B 2 


276 1 3 2 


F 


B 


CI 


Cfl 3 


ATT V^^S 

CHr< 5 F 


Anil 4 IN ft 

277 1 3 2 


F 


B 


B 


B 


CHr-Q-oca, 


278 1 3 2 


CI 


B 


fl 


B 


AFT JJ rr 

CHrCJ^0CH 3 


r» r* a -i ft A 

279 1 3 2 


ATT 

CH 3 


H 


TT 

B 


CB S 


ATT // \\ 

CH2-0~C1 


AAA m A A 

280 1 3 2 


F 


fi 


CI 


CHs 


ATT /I ^\ 

CBrQ-ci 


A A -d -4 A 

281 1 3 2 


CH 3 


0CH s 


H 


CB 3 


B 


AAA n * A 

282 1 1 2 


H 


B 


B 


B 


CB 2 Ph 


AAA 4 4 A 

283 1 1 2 


H 


B 


B 


CHs 


CH 2 Ph 


284 1 1 2 


H 


fl 


B 


C2H5 


CH 2 Ph 


285 2 2 2 


B 


H 


H 


H 


CH 2 Ph 


AAA AAA 

286 2 2 2 


H 


B 


fl 


CH S 


CH 2 Ph 


287 2 2 2 


H 


B 


H 


CB 2 Ph 


CH 2 Ph 


288 2 2 2 


F 


H 


CI- 


CH 3 


CH 2 Ph 


289 2 2 2 


F 


H 


CB 3 


CB 3 


CH 2 Ph 


290 2 2 2 


CB 3 


B 


H 


CB 3 


CH 2 Ph 


291 2 2 2 


XH 3 


fl 


fl 


CH 3 


CB 2 Ph 


292 2 2 2 


CI 


B 


B 


CB 3 


CB 2 Ph 


293 2 2 2 


0CH 3 


CI 


B 


CB 3 


CB 2 Ph 


A/S 4 A A A 

294 2 2 2 


F 


B 


OCB3 


Cfl 3 


CB 2 Ph 


295 2 2 2 


CI 


CB 3 


F 


CH 3 


CB 2 Ph 


AAA 

296 2 2 2 


H 


TT 

B 


TT 

B 


fl 


ATJ _J^\ 

ca ^Q F 

CH 2 -Q p 


297 2 2 2 

An A A A A 

298 2 2 2 


TT 

n 

TT 

H 


B 

a 


TT 
fl 

TT 

H 


ATT 

CH 3 

ait TW_ 

CHaPh 


No. k m n 


X 1 


X 1 


X 8 


R» 


R 2 


299 2 2 2 


H 


H 


H 


H 


H 


300 1 2 2 


H 


a 


H 


CH 3 


H 


301 1 2 2 


H 


a 


a 


B 


CiH 5 
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X 1 




(CH 2 )n\_ y N-8 2 



No.k 


m 


n 


X 1 


X 2 


X s 


8' 


V 


302 1 


2 


2 


H 


H 


H 


B 


CH 2 Ph 


303 1 


2 


2 


fl 


H 


B 


CH 3 


CH 2 Ph 


304 1 


2 


2 


H 


H 


H 




CHjPh 


305 1 


2 


2 


H 


H 


B 


CH 2 Ph 


CH 2 Ph 


306 1 


2 


2 


H 


H 


H 


C0CH 3 


CH 2 Ph 


307 1 


2 


2 


H 


H 


e 


COPh 


CH 2 Ph 


308 1 


2 


2 


fl 


H 


CB 3 


CB 3 


CH 2 Ph 


309 1 


2 


2 


F 


H 


CH 3 


CH 3 


CH 2 Ph 


310 1 


2 


2 


H 


H 


F 


CH 3 


CB 2 Ph 


311 1 


2 


2 


B 


0CH 3 


XB 3 


CB 3 


CB 2 Ph 


312 1 


2 


2 


0CH 3 


H 


CB 3 


CB 3 


CH 2 Ph 


313 1 


2 


2 


H 
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B 


CH *^CN 


















464 


2 


4 


CI 


H 


B 


B 


CB 2 Ph 


465 


2 


4 


CH S 


B 


F 


CH 3 


















466 


2 


4 


F 


B 


OCfls 


CB S 


CB 2 Ph 


467 


3 


3 


H 


B 


H 


B 


CB 2 Ph 


468 


3 


3 


B 


B 


B 


CH 3 


CB 2 Ph 


469 


3 


3 


H 


H 


fl 


C 2 Hs 


Cfl 2 Ph 



28 



EP 0 487 071 A1 



No. 


k 


m 


X» 


X 2 


X s 


B 1 


K 2 


470 


3 


3 


B 


H 


B 


CH 2 Ph 


CBzPh 


471 


3 


3 


it 


H 


B 


C0CH 3 


/Ml T"ll_ 

CBjPh 


472 


3 


3 


H 


B 


B 


COPh 


CH 2 Ph 


473 


3 


3 


H 


B 


B 


B 


CE 2 -Q 
















F F 


474 


3 


3 


H 


H 


B 


B 


CB 2 CB 2 < 


475 


3 


3 


CH 3 


B 


F 


CB 3 


CB 2 <^ 


476 


3 


3 


F 


B 


0CB 3 


CB a 


CB 2 Ph 



29 



EP 0 487 071 A1 



/ 

R'-N 



\CB 2 )i X I 



X 3 0 



No. 


k 


in 


X 1 


X 2 


X 3 


R 1 


R 2 




477 


0 


5 


H 


B 


B 


B 


CB 2 Ph 




478 


0 


5 


H 


H 


B 


CB S 


CB 2 Ph 




479 


0 


5 


B 


B 


B 


C 2 fl 6 


CB 2 Ph 




480 


0 


5 


H 


B 


H 


CB 2 Ph 


CB 2 Ph 




481 


0 


5 


e 


B 


B 


C0CB 3 


CB 2 Ph 




482 


0 


5 


H 


H 


B 


COPh 


CB 2 Ph 






r\ 
U 


5 


U 

n 


□ . 

0 


u 
a 


U 

a 


CB 2 -£>C1 


484 


0 


5 


e 


H 


B 


H 


CB 2 -C 
























U 


5 




n 
n 


n 




CB 2 < 




















"NBAc 


486 


0 


5 


F 


H 


oca 3 


CB 3 


CB 2 Ph 






1 


A 


H 


n 

11 


n 


it 


CB 2 Ph 




488 


i 


4 


H 


B 


B 


CB 3 


CB 2 Ph 




489 


i 


4 


H 


B 


B 


C2BS 


CB 2 Ph 




490 


i 


4 


H 


B 


B 


CB 2 Ph 


CB 2 Ph 




501 


i 


4 


H 


B 


B 


COCBs 


CB 2 Ph 




502 


i 


4 


B 


B 


B 


COPh 


CB 2 Ph 




503 


i 


4 


CH 5 


B 


CB 3 


B 


CB 2 < 


















CB 2 Ph 


^SO.C 


504 


i 


4 


CI 


B 


B 


B 


505 


i 


4 


CH S 


B 


F 


CB 3 


CB 2 < 


\bco 




















506 


i 


4 


F 


B 


OCB3 


CB 3 


CB 2 Ph 




507 


0 


6 


B 


B 


B 


B 


CB 2 Ph 





30 



EP 0 487 071 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



No. 


k 


10 


X 1 


X 2 


X 3 


R l 


R 2 


508 


0 


6 


H 


H 


B 


CB S 


CH 2 Ph 


509 


0 


6 


E 


B 


B 


C2B3 


CH 2 Ph 


510 


0 


6 


H 


B 


B 


CB 2 Ph 


CB 2 Ph 


511 


0 


6 


H 


B 


H 


COCB3 


CH 2 Ph 


512 


0 


6 


H 


B 


B 


COPh 


CB 2 Ph 


513 


0 


6 


H 


B 


CI 


B 


CB 2 -Q 


514 


0 


6 


H 


B 


B 


B 


CH.-Q* 


515 


0 


6 


CH 3 


B 


F 


CB 3 


cb 2 <V 


516 


0 


6 


F 


B 


0CB s 


CH 3 


< 

CB 2 Ph 


517 


1 


5 


H 
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The salt of compound (I) according to the present invention is preferably a physiologically acceptable 
acid addition salt. The salt mentioned above includes salts with inorganic acids (e.g. hydrochloric acid, 
phosphoric acid, hydrobromic acid, sulfuric acid) and salts with organic acids (e.g. acetic acid, formic acid, 
propionic acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic acid, oxalic acid, 
20 benzoic acid, methanesulfonic acid, benzenesuifonic acid). 

Furthermore, when the compound (I) according to the present invention has an acidic group such as 
COOH, compound (I) may form a salt with an inorganic base (e.g. sodium, potassium, calcium, magnesium, 
ammonia) or an organic base (e.g. triethylamine). 

The process for producing the compound (I) or its salt of the invention is now described. 
25 While the following description of the production process applies not only to the production of 
compound (I) but also to the production of its salt, they may be referred to as the compound (i) below. 

The compound (I) can be produced by reacting a compound of the formula (II): 



30 



i-i-aw^O- 1 an 

35 wherein Y is a halogen; n is as defined in formula (I); Z is an amino-protecting group or a salt thereof with a 
compound of the formula (III): 



AO 



50 



wherein each symbol is as defined in formula (I), or a salt thereof and deprotecting the resulting compound 
45 of the formula (IV): 



wherein each symbol is as defined hereinbefore or a salt thereof. 
55 Y is preferably chloro, bromo or iodo, and a more preferable example of Y is chloro. 

Z is preferably acetyl, benzoyl, formyl, methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl or benzylox- 
ycarbonyl. and more preferable examples of Z include acetyl and benzoyl. 

Here, the compound of formula (II) or a salt thereof can be prepared by processes which are known per 
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se or processes analogous thereto. For example, it can be produced by the process described in Chemical 
Pharmaceutical Bulletin, 34, 3747-3761 (1986). 

The compound of formula (III) or a salt thereof can be prepared by processes which are known per se 
or processes analogous thereto. For example, it can be produced by the processes described in Journal of 

s the Organic Chemistry 34. 2235 (1969), Journal of the Organic Chemistry 54, 5574 (1989), Tetrahedron 
letters 35, 3023 (1977), Bulletin ol the Chemical Society of Japan, 56 2300 (1983) and so on. 

The salt of compound(l) or compound(IV) according to the present invention is preferably a physiologi- 
cally acceptable acid addition salt The salt mentioned above includes salts with inorganic acids (e.g. 
hydrochloric acid, phosphoric acid, hydrobromic acid, sulfuric add) and salts with organic acids (e.g. acetic 

10 acid, formic acid, propionic acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic 
acid, oxalic acid, benzoic acid, methanesulfonic acid, benzenesulfontc acid). 

The reaction between compound (II) or a salt thereof (e.g. one of the salts mentioned for formula (I)) 
and compound (III) or a salt thereof can be carried out as follows, for instance. Thus, the compound (II) or a 
salt thereof is allowed to react with the compound (III) without using a solvent or in a solvent, where 

is necessary in the presence of an acid or the like. The acid may be a Lewis acid (e.g. aluminum chloride, 
zinc chloride, titanium chloride). The amount of such acid is generally used at a ratio of 1 to 20 moles and 
preferably 2 to 10 moles relative to one mole of the compound (II). The solvent may be any of the common 
solvents used in chemical reactions provided it does not interfere with the reaction. For example, 
dichlorom ethane, dichloroethane, nitrobenzene, carbon disulfide, etc. can be employed as the solvent The 

20 reaction temperature is generally about -30 9 C to 150* C and preferably about 20 w C to 100* C. The reaction 
time is generally 0.5 to 72 hours. The amount of compound (III) or a salt thereof is generally used at a ratio 
of 1 to 20 moles and preferably about 1 to 5 moles relative to one mole of the compound (II) or a salt 
thereof. 

The position of introduction of the group 



of formula (II) into the compound of formula (III) in the above reaction may be any positions of ring A which 
can be substituted. For example it is predominantly the 6-position when the skeletal structure of compound 

(III) is 1 ,2,3,4-tetrahydroquinoline (where ring A is unsubstituted). However, the compounds formed upon 
as introduction into other positions (5-. 7- and 8-positions) may also be produced and isolated. 

The compound (IV) or a salt thereof thus produced can be isolated and purified by the conventional 
procedures such as concentration, pH adjustment, redistribution, solvent extraction, fractional distillation, 
distillation, crystallization, recrystallization, chromatography and so on. However, the reaction mixture may 
be directly used as the material to the next reaction stage. 
40 The deprotection of the compound (IV) or a salt thereof can be carried out by treating the compound 

(IV) or a salt thereof with an acid or a base. Thus, the compound of formula (IV) or a salt thereof is 
maintained in an aqueous solution of mineral acid (e.g. nitric acid, hydrochloric acid, hydrobromic acid, 
iodic acid, sulfuric acid) or alkali metal hydroxide (e.g. sodium hydroxide, potassium hydroxide, barium 
hydroxide, lithium hydroxide) at 10* to 150* C, preferably at 50* to 100* C. Such acid or base is generally 

45 used at a ratio of 1 to 100 equivalents and preferably 1 to 40 equivalents relative to the compound (IV) or a 
salt thereof. The strength of the acid or base is generally about 1 to 10 N, and preferably about 4 to 10 N. 
The reaction time, which depends on the reaction temperature, is generally 1 to 24 hours and preferably 
about 2 to 10 hours. 

The compound (I) (R 2 = H) or a salt thereof thus produced can be isolated and purified by the 
so conventional procedures such as concentration, pH adjustment, redistribution, solvent extraction, fractional 
distillation, distillation, crystallization, recrystallization, chromatography and so on. However, the reaction 
mixture may be directly used as the material to the next reaction stage. 

The compound (I) wherein R 2 is a group other than a hydrogen atom or a salt thereof can be produced 
by reacting a compound (I) (R 2 = H) or a salt thereof with a compound of formula 



25 




30 



55 



R^-Y' 



(V) 



wherein R 2 ' is a hydrocarbon group which may be substituted; and Y' is a leaving group. 
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The leaving group Y 1 includes halogen (e.g. chloro, bromo P iodo), Ci-e alkylsulfonyloxy (e.g. 
methanesutfonyloxy, ethanesulfonyloxy) and C s -io arylsulfonyloxy (e.g. benzenesutfonyloxy, p-toluenesul- 
fonyloxy). 

The reaction between the compound (I) (R 2 = H) or a salt thereof and the compound (V) is conducted in 

s a solvent or without using a solvent, where necessary in the presence of a base. 

The base mentioned just above includes various inorganic bases such as sodium carbonate, potassium 
carbonate, lithium carbonate, sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, 
sodium hydride, etc. and various organic bases such as pyridine, 4-dimethylaminopyridine. triethylamine 
and so on. When a solvent is employed, the solvent includes lower alcohols such as methanol, 

10 ethanol.propanol, isopropyl alcohol, rt-butanol. t-butanol, etc., ethers such as dioxane, ether, tetrahydrofuran, 
etc., aromatic hydrocarbons such as toluene, benzene, xylene, etc., amides such as dimethylformamide, 
dimethylacetamide, hexamethylphosphonotriamide, etc., esters such as ethyl acetate, butyl acetate, etc. 
which do not interfere with the reaction. This reaction can be conducted under cooling (about 0*C to 
10 *C), at room temperature (about 10 *C to 40 *C) or under heating (about 40 'C to 120' C), and the 

is reaction time is generally 10 minutes to 48 hours and preferably 2 to 16 hours. 

The preferred amount of compound (V) is generally used at a ratio of 0.3 to 5.0 moles relative to one 
mole of the compound (I) (R 2 = H) or a salt thereof. When a base is employed, the amount of the base is 
generally used at a ratio of more than one mole and preferably 1 .1 to 5 moles relative to one mole of the 
compound (I) (R 2 = H) or its salt. 

20 If desired, this reaction may be hastened by conducting it in the presence of sodium iodide, potassium 
iodide, lithium iodide or the like. In such cases, the amount of such iodide is generally used at a ratio of 1 
to 5 moles and preferably 1.1 to 1.5 moles relative to one mole of the compound (V). Furthermore, the 
compound (I) or a salt thereof can also be produced by reacting a compound of the formula (VI): 



25 




(FI) 



30 

wherein k, m, n, ring A and R 2 are as defined hereinbefore or a salt thereof with a compound of the formula 
(VII): 

R v -Y' (VII) 

35 

wherein R 1 ' is a hydrocarbon group which may be substituted or an acyl group which may be substituted; 
Y* is as defined hereinbefore, under the same conditions as those mentioned for the reaction between the 
compound (I) (R 2 = H) or a salt thereof and the compound (V). Here, the compound of formula (VI) or a salt 
thereof can be produced by the processes mentioned above and can be also produced by hydrolyzing the 

40 compound (i)(R 2 *H) in which R 1 is acyl or a salt thereof with an acid or a base. This hydrolyzing reaction 
can be conducted in the same manner as the deprotection of the compound (IV) or a salt thereof. 

The compound (I) can also be produced by other known processes or processes analogous thereto 
(e.g. the compound (I) can be prepared by reduction of the compounds (IV), wherein Z is a carboxylic acid 
acyl, protection and deprotection of functional groups of the compound (IV) such as ketone may be 

45 necessary in the process). 

When the compound (I) thus obtained is a free compound, it can be converted to its salt in the per se 
conventional manner. When the product compound is a salt, it can be converted to the free compouncTora 
different salt by the per se known procedure. The compound (I) or its salt thus obtained can be isolated and 
purified by the known procedures mentioned hereinbefore. 

so The compound (I) or its salt according to the present invention has effects on the central nervous 
system of mammals, has high chol in esterase inhibitory activity, and exhibits potent antiamnesic effects on 
various amnesia-inducing factors in man and animals (e.g. mice). 

The compound (I) or its salt according to the present invention features an excellent separation between 
effects on the central nervous system and those on the peripheral nervous system, as compared with 

55 physostigmine and, at the antiamnesic dose level, does not cause peripheral nervous system effects such 
as spasm, salivation and diarrhea or. rf it does, only minimally. Moreover, it is characterized by a long 
duration of effects as well as low toxicity and insures a high efficacy when administered orally. The acute 
toxicity of the compound (I) or its salt according to the present invention is beyond 100 mg/kg. 
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Therefore, the compound (I) or a salt thereof of the present invention is useful as an agent to improve 
the brain function for mammalian animals including human beings. 

The compound (I) or a salt thereof of the present invention may be used for such diseases as senile 
dementia, Alzheimer's disease, Huntington's chorea, hyperkinesia and mania, and may be used for the 
5 prophylaxis or therapy of these diseases. 

The compound (I) or a salt thereof according to the present invention is generally formulated with a 
pharmaceutical^ acceptable carrier or excipient and can be administered orally or parenterally to man and 
other mammalians. 

Such pharmaceutical preparations may be those for oral administration (e.g. powders, tablets, granules, 
io capsules, etc.) or for parenteral administration (e.g. suppositories, injections). These preparations can be 
manufactured by the per se known methods. While the dosage depends on the type of disease and the 
symptom to be controTled ( ~the usual daily oral dosage per adult human is about 0.01 to 100 mg, preferably 
0.1 to 30 mg, and more preferably 0.3 to 10 mg. 

The following reference examples, working examples, formulation examples and test examples are 
is intended to illustrate the present invention in further detail and should by no means be construed as 
defining the metes and bounds of the invention. 

In the examples and reference examples, elution in the procedure of column chromatography was 
carried out under monitor by TLC (Thin-Layer Chromatography) unless otherwise indicated. TLC monitoring 
was performed using Merck Kieselgel 60 F 25 4 (E. Merck) as the TLC plate, the column elution solvent as 
20 the developer and a UV detector for detection. As an adjunctive detection procedure, the spot on the TLC 
plate was sprayed with 48% HBr, heated to hydrolyze, sprayed with ninhydrin reagent and reheated and the 
change to a red - reddish purple color was regarded as positive reaction. The fractions containing the object 
compound were thus identified and pooled. Unless otherwise specified, Merck Kieselgel 60 (70 to 230 mesh 
(E. Merck)) was used as the silica gel for chromatography. 
25 The term "ambient temperature" or "room temperature" generally means about 5*C to 40 'C and the 
term "atmospheric pressure" means the neighborhood of one atmosphere. 
Unless otherwise specified, % denotes percentage by weight. 

Reference Example 1 

30 

1 -Acetyl-6-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropy l]-1 ,2,3,4-tetrahydroquinoline 

Ac 



35 




0 

40 

(1) In 300 ml of acetic acid was dissolved 33 g of ethyl 0-(pyridin-4-yl)acrylate and catalytic hydrogena- 
tion was carried out with platinum oxide as the catalyst under atmospheric pressure at 70 to 80 • C. After 
40 ml of acetic anhydride was added, the catalyst was filtered off and the solvent was then distilled off 

45 under reduced pressure. The residue was dissolved in water and neutralized with potassium carbonate 
and the reaction product was extracted with d ich I oro methane. The extract was dried over anhydrous 
sodium sulfate and the solvent was distilled off to give 44.8 g of an oily compound. 

(2) In 200 ml of methanol was dissolved 42.0 g of the above oily compound followed by addition of a 
solution of 12.7 g of potassium hydroxide in 20 ml of water. The mixture was stirred at 50 *C for 1.5 

so hours and at room temperature for 12 hours. The reaction mixture was neutralized with concentrated 
hydrochloric acid and the solvent was distilled off. To the residue was added methanol and the insoluble 
matter was filtered off. The filtrate was concentrated and the resulting crude crystals were collected by 
filtration to give 27 g of 3-(1-acetylpiperidin-4-yl)propionic acid (m.p. 201 to 206 *C). 

(3) To 20 ml of thionyl chloride was added 3.8 g of 3-(1-acetylpiperidin-4~yl)propionic acid in small 
55 portions with ice-cooling and the mixture was stirred for 5 minutes. The excess thionyl chloride was 

distilled off and 15 g of carbon disulfide and 3.1 g of 1-acety 1-1 ,2,3,4-tetrahydroquinoline were added to 
the solid residue followed by gradual addition of 10.7 g of anhydrous aluminum chloride at room 
temperature. The mixture was refluxed for 2 hours, after which it was poured in ice-water and extracted 
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with dichlorornethane. The extract was dried over anhydrous sodium sulfate and the solvent was distilled 
off. The residue was purified by chromatography (eluent: ethyt acetate-methanol = 40:1 (v/v)) to give 1.4 
g of a colorless oil. 



5 


Elemental analysis, for C21 Hka^Oa 




Calcd.: 


C, 70.76; 


H, 7.92; 


N, 7.86 




Found : 


C, 70.68; 


H, 7.80; 


N, 7.64 



10 

Reference Example 2 



15 



1 -Acetyl-6-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropyl]-1 ,2,3,4-tetrahydroquinoline (A) 
acetylpiperidin-4-yl)-1-oxopropyl]-l ,2,3,4-tetrahydroquinoline (B) 



and l-acety»-7-[3-<l- 



20 



Ac 



25 



30 



35 



(1) To 100 ml of thlonyl chloride was added 26 g of 3-(1-acetylpiperidin-4-yl)propionic acid, obtained in 
Reference Example 1~(2), in small portions with Ice-cooling. The mixture was stirred for 5 minutes, after 
which the excess thionyl chloride was distilled off and the solid residue was washed with diethyl ether to 
give 26.4 g of 3-(l-acetylpiperidin-4-yl)propionyl chloride as a pale yellow powder. 

(2) To a mixture of 42.5 g of 1-acetyM,2,3 f 4-tetrahydroquinoline and 30 ml of carbon disulfide was 
added 71 g of anhydrous aluminum chloride followed by addition of 26.4 g of 3-(l-acetylpiperidin-4-yt)- 
propionyl chloride at room temperature. The mixture was stirred at room temperature for 16 hours, after 
which it was treated in the same manner as Reference Example i-(3) to give 25 g of a mixture of 1- 
acetyl-6-[3-<1 -acety lpiperidin-4-yl)-1 -oxopropyl]-l ,2,3, 4-tetrahydroquino line (A) and 1 -acetyl-7-[3-(1 - 
acetylpiperidin-4-yl)-1-oxopropyl]-l,2,3,4-tetrahydroquinoline (B) as a pale yellow oil. 





Elemental analysis, for C2 1 hbs N 2 O a 




Calcd.: 


C, 70.76; 


H, 7.92; 


N. 7.86 


AO 


Found : 


C, 70.81; 


H. 7.69; 


N, 7.83 



Reference Example 3 
45 1 -Acetyl-5-[3-(1 -acety lpiperidin-4-y l)-1 -oxopropyl]-2,3-dihydro-1 H-indole 



0 



50 




Ac 



55 

Using 24 g of 1-acetyh2,3-dihydro-1 H-indole, the procedure of Reference Example 2-(2) was followed to 
give a solid. This solid was recrystallized from dichloromethane-diethyl ether to give 26 g of colorless 
crystals melting at 1 48 to 1 49 " C. 
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Elemental analysis, for C20H2G N 2 Oa 


Calcd.: 
Found : 


C, 70.15; 
C, 69.97; 


H, 7.65; 
H, 7.71; 


N, 8.18 
N, 7.98 



Reference Example 4 

1-Acetyl-8-[3-(l-acetylpiperldin-4-yl)-1-oxopro^ (A) and 1 -acetyl-7-[3- 

(1 -acetylpiperidin-4-y IH -oxopropyl]-2,3,4,5-tetrahydro-i H-1 -benzazepine (B) 




Using 8.7 g of l-acetyW.SAS-tetrahydro-l H-1 -benzazepine, the procedure of Reference Example 2-(2) 
was followed to give a solid, which was then recrystalllzed from dichloromethane-diethyl ether to give 6.5 g 
of title compound A as colorless crystals melting at 133 to 134*C. 



Elemental analysis, for C22H30N2O3 


Calcd.: 
Found : 


C, 71.32; 
C, 71.10; 


H/8.16; 
H, 8.21; 


N f 7.56 
N, 7.61 



The recrystallization mother liquor was purified by column chromatography (eluent ethyl acetate: 
methanol = 100:1) to recover 0.3 g of title compound B as a pale yellow oil. 



Elemental analysis, for C22H30N2O3 


Calcd.: 
Found : 


C. 71.32; 
C, 71.13; 


H, 8.16; 
H, 8.04; 


N, 7.56 
N. 7.43 



Reference Example 5 

8-[3-(1 -Acetylplperldln-4-yl)-1-oxopropyl]-2 t 3,4 f 5-tetrahydro-l H-1 -benzazepine 




Using 2.2 g of the compound obtained in Example 17, the procedure of Example 7-(1) was followed to 
give 2.15 g of colorless crystals melting at 86 to 88* C. 
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Elemental analysis, for G20H28N2O2 


Calcd.; 
Found : 


C, 73.14; 
C, 72.91; 


H. 8.59; 
H, 8.38; 


N. 8.53 
N. 8.47 



10 



Reference Example 6 

5-[3-(l -Acety lplperldln-4-yl)-1 -oxopropyl]-1 -ethyW.S-dihydro-l H-lndole 



15 



20 




25 



In 10 ml of ethanol were dissolved 0.8 g of 5-[3-<l-acetylplperldln-4-yl)-l-oxopropyl]-2 f 3-dihydro-1H- 
Indole, 2.1 g of ethyl Iodide and 0.5 g of potassium carbonate and the solution was refluxed for 24 hours. 
The solid matter and the solvent were removed and the residue was purified by column chromatography 
(eluent ethyl acetate: methanol = 20:1) to give 0.85 g of the title compound as a pale yellow oil. 



30 



Elemental analysis, for C20H28N2O2 


Calcd.: 
Found : 


C, 73.14; 
C, 73.03; 


H, 8.59; 
H, 8.54; 


N, 8.53 
N. 8.56 



3S 



Reference Example 7 

Using the compound obtained in Example 14-(1) or Reference Example 5, the procedure of Reference 
Example 7 was followed to give the compounds as oil as follows. 



40 



45 



/ 

E'-K 



\ 



(CH,)m' 




Ac 



50 
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Compound 
No. 




m' 


R 1 


Molecular formula 


Analysis Calcd. (Found) ' 


c 


H 


N 


1 


2 


0 




C21H30N2O2 


73-65 
(73.46 


8.83 
8.85 


8.18 

7.99) , 


2 


2 


0 




C22H32N2O2 


74.12 
(74.03 


9.05 
9.02 


7.86 
7.61) 


3 


2 


0 


CsHn 


C23H 3 *N20 2 


74.56 
(74.51 


9.25 
9.09 


7.56 
7.45) 


4 


2 


0 


CH 2 CH2Ph 


C2 6 H 32 N20 2 


77.19 
(77.12 


7.97 
8.02 


6.93 
6.86) 


5 


0 


4 


CH 3 


C21 H30N2O2 


73.65 
(73.55 


8.83 
8.73 


8.18 i 
8.16) 


6 


0 


4 




C22H32N2O2 


74.12 
(74.01 


9.05 
8.96 


7.86 
7.75) 


7 


0 


4 


CaHz 


C2aH3*N202 


74.58 
(74.37 


9.25 
9.11 


7.56 
7.43) 



25 

Reference Example 8 

5-[3-(1 -Acetylpiperidin-4-yl)-1 -oxopropyl]-2,3-dihydrobenzof uran 



30 



35 




To 200 ml of 1 ,2-dichloroethane were added 9.65 g (44 mmol) of 3-(1-acetylpiperidin-4-yl)propionic acid 
40 chloride and 10.65 g (89 mmol) of 2,3-dthydrobenzofuran. To the mixture was added 12.82 g (96 mmol) of 
aluminum chloride in limited amounts, then the mixture was stirred for 3 hours at room temperature. The 
reaction mixture was poured into ice-water, which was subjected to extraction with methylene chloride. 
Organic layers were combined and washed with water and dried over anhydrous sodium sulfate, followed 
by distilling off the solvent The residue was purified by means of a silica gel column chromatography (ethyl 
45 acetate) to give 10.47 g (78%) of 5-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-2,3-dihdyrobenzofuran. Recrystal- 
lization from methylene chloride - diethyl ether gave colorless needles, m.p. 93-95' C. 





Elemental Analysis for Ci 8 H23NO3: 


50 


Calcd.: 


C, 71.73; 


H, 7.69; 


N, 4.65 




Found : 


C. 71.57; 


H, 7.77; 


N, 4.58 



Reference Example 9 

3-(1 -Benzoylpiperldirt-4-y l)proplonic acid 
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(1) In 100 ml of acetic acid was dissolved 12 g of ethyl 0-(pyridin-4-yl)acrylate and catalytic reduction 
was carried out with 1 g of platinum oxide as the catalyst under atmospheric pressure at 70-80 * C. The 

10 catalyst was filtered off and the solvent was distilled off under reduced pressure, then the residue was 
dissolved in 100 m! of dioxane. To the dioxane solution was added 100 ml of an aqueous solution of 12 
g of sodium hydrogen carbonate, and the mixture was stirred for 20 minutes at room temperature. To the 
resultant mixture was added dropwise 8 ml of benzoyl chloride at room temperatures, and the mixture 
was stirred for two hours. The reaction product was extracted with dichloromethane. The extract was 

is dried over anhydrous sodium sulfate and the solvent was distilled off to give 17.5 g of ethyl 3-(1- 
benzoylpiperidin-4-yl) propionate as an pale yellow oily product. 

(2) Using 17 g of the compound obtained in (1), the procedure of Example 1-(2) was followed to give 15 
g of the the above-titled compound as colorless crystals, m.p. 153-155* C. 



20 


Elemental Analysis for CisKhg 


N0 3 : 




Calcd.: 


C. 68.94; 


H, 7.33; 


N, 5.36 




Found : 


C. 68.71; 


H. 7.44; 


N. 5.20 



25 

Reference Example 10 



S-Methoxycarbonyl^.S.^S-tetrahydro-IH-a-benzazepine 




In 150 ml of water was dissolved 4.13 g (0.10 mol.) of sodium hydroxide. To the solution was added 
15.27 g (10.4 mmol.) of 2,3,4,5-tetrahydro-1H-3-benzazepine. The reaction mixture was cooled with ice, and 
there was added dropwise 7.9 ml (0.10 mol.) of methyl chloroformate. The mixture was stirred for 2.5 hours 
at room temperature, then extracted with dichloromethane. The extract was dried over anhydrous sodium 
sulfate and the solvent was distilled off to leave 20.46 g (98%) of 3-methoxycarbonyl-2,3,4,5-tetrahydro-1 H- 
3-benzazepine as colorless crystals. Recrystallization from diethyl ether - n-hexane gave colorless needles, 
m.p. 53-54* C. 



Elemental Analysis for C12H15NO2: 


Calcd.: 
Found : 


C, 70.22; 
C, 70.02; 


H, 7.37; 
H.7.41; 


N, 6.82 
N, 6.68 



Reference Example 1 1 

3-Methoxycarbonyl-7-[3-(1 -benzoylpiperidin-4-yl)-1 -oxopropyl]-2,3,4.5-tetrahydro-1 H-3-benzazepine 



56 



EP 0 487 071 A1 



5 




Under ice-cooling, 1.5 ml of thionyl chloride was added dropwise to 1.08 g (4.1 mmol.) of 3-(1- 
10 benzoy Ipipe rid in-4-y I propionic acid obtained in Reference Example 9. The mixture was stirred for 40 
minutes at 0' C, then thionyl chloride was distilled off. The residue was dissolved in 20 ml of 1,2- 
dichloroethane, to which was added 0.81 g (3.9 mmol.) of S-methoxyca/bonyl^.SAS-tetrahydro-IH-S- 
benzazepine obtained in Reference Example 10. To the mixture was added 1.75 g (13.1 mmol.) of 
aluminum chloride in small portions. The mixture was stirred for one hour at room temperature, then the 
is reaction mixture was poured into ice-water and extracted with dichloromethane. The organic layers were 
combined and washed with water once, then dried over anhydrous sodium sulfate, followed by distilling off 
the solvent. Purification by means of a silica gel column chromatography gave 1.46 g (83%) of 3- 
methoxycarbonyl-7-[3-(1 -benzoylpiperidin-4-yl)-1 -oxopropyl]-2,3,4,5-tetrahydro-1 H-3-benzazepine. Recrystal- 
lization from ethyl acetate - n-hexane gave colorless needles, m.p. 120-1 23 *C. 

20 



Elemental Analysis for C27H32N2O4: 


Calcd.: 
Found : 


C, 72.30; 
C. 71.99; 


H, 7.19; 
H. 7.22; 


N, 6.25 
N. 6.12 



Reference Example 12 

6-[3-(1 -Acety lpiperidin-4-yl)-1 -oxopropyl]-3,4-dihydro-2H-1 -benzothiopy ran 



35 




To a mixture of 3,4-dihydro-2H-1-benzothIopyran (1.5g) and 3-(1-acetylpiperldln-4-yl)proplonyl chloride 
(2.1 8g) In 1 ,2-dichloroethane (20ml) was added aluminum chloride (3.2g) portionwise at 10-15 # C. The 
mixture was stirred at room temperature for 2 hours then refluxed for additional 2 hours, and poured Into 
Ice-water. The mixture was extracted with dichloromethane, washed with water, dried over anhydrous 
sodium sulfate. The solvent was distilled off. The residue was purified by silica gel column chromatography 
(developing solvent: ethyl acetate) to obtain 2.7g of the title compound as a pale yellow oil. 





Elemental analysis, for C19H25NO2S 




Calcd.: 


C, 68.85; 


H, 7.60; 


N, 4.23 


50 


Found : 


C, 68.68; 


H, 7.62; 


N. 4.13 



Reference Example 13 
ss 2-Acetyl-8-chloro-1 ,2,3,4-tetrahydoisoquinoline 
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CI 




To a mixture of 28.6 g of 8-chloro-1 ,2,3,4-tetrahydoisoquinoline hydrochloride in 140 ml of dich- 
loromethane was added 140 ml of 1N aqueous NaOH solution and 17.6 g of NaHC0 3 . To the solution was 
10 added dropwise 14.5 ml of acetic anhydride at 5'C. The mixture was stirred at room temperature for 1 
hour. The organic layer was separated and the aqueous layer was extracted with dichlorom ethane. The 
combined organic extracts were washed with water, dried over anhydrous sodicum sulfate. The solvent was 
distilled off to give 29.1 g of the title compound as a pale red oil. 



Elemental analysis, for Cn H12CINO: 


Calcd.: 
Found : 


C. 63.01; 
C, 62.82; 


H. 5.77; 
H, 5.86; 


N, 6.68. 
N, 6.56. 



Reference Example 14 

2-Acetyl-5-[3-(1 -benzoylpiperidin-4-yl)-1 -oxopropy l]-8-chloro-1 ,2,3,4-tetrahydroisoquinoline 



30 




Using 21.0 g of the compound obtained in Reference Example 13, the procedure of Reference Example 
1 1 was followed to give 9.2 g of the title compound as a pale yellow oil. 



40 


Elemental analysis, for C26H29CIN2O3: 




Calcd.: 


C, 68.94; 


H, 6.45; 


N, 6.18. 




Found : 


C, 68.83; 


H, 6.52; 


N, 6.04. 



45 

Example 1 

6-[1 -Oxo-3-(piperidin-4-y l)propy l)-1 ,2,3,4-tetrahydroquinoline 



55 




58 



EP 0 487 071 A1 



A mixture of 1.3 g of 1-acetyl-6-[3-(1-acetylpiperidin^^ ob- 
tained in Reference Example 1 and 20 ml of concentrated hydrochloric acid was refluxed lor 16 hours. The 
reaction mixture was then concentrated and the residue was dissolved in water. This solution was washed 
with ether and the aqueous layer was adjusted to pH about 10 with 10% sodium hydroxide solution and 
s extracted with dichloromethane. The extract was dried over anhydrous sodium sulfate and the solvent was 
distilled off under reduced pressure to give 0.9 g of a colorless oil. 





Elemental analysis, for CizH 2 < 


^N 2 0 


10 


Calcd.: 


C, 74.96; 


H, 8.88; 


N, 10.29 




Found ; 


C, 74.87; 


H, 8.68; 


N. 10.30 



Example 2 

6-[1 -Oxo-3-[1 -(phenylmethyl)piperid in-4-yl]propy1]-1 ,2,3,4-tetrahydroquinoIine dihydrochloride 



H 



20 




0 



To a mixture of 1 .3 g of 6-[1 -oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline, 0.9 g of potassium 
carbonate and 10 ml of ethano! was added dropwise 2 ml of an ethanolic solution of 0.74 g of benzyl 
bromide with ice-cooling. The mixture was stirred at room temperature for 2 hours and the solid matter and 
the solvent were removed. The residue was subjected to column chromatography (eluent; ethyl acetate: 
methanol = 20:1 (v/v)) and the eluate containing the desired compound was distilled to remove the solvent. 
The residue was treated with 2.4 ml of 4N methanol ic hydrochloride to give a solid. This solid was 
recrystallized from methanol-ether to give 1.55 g of a colorless powder melting at 110 to 125* C (decomp.) 



Elemental analysis, for C2^H3oN2 0"2HCl 


Calcd.: 
Found : 


C, 66.20; 
C, 66.00; 


H. 7.41; 
H, 7.35; 


N, 6.43 
N, 6.22 



Example 3 

1 -(Phenylmethyl)-6-[3-[1 -(phenylmethyl)piperidin-4-y 11-1 -oxopropylJ-1 ,2,3,4-tetrahydroquinoline dihydroch- 
45 loride 



50 




To 5 ml of a solution of 0.5 g of e-EI-oxo-S-El^phenylmethylJpiperidin-^yllpropyipi^.S^ 
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tetrahydroquinoline (free base) according to Example 2 in N,N-dimethylformamide was gradually added 40 
mg of sodium hydride (oil-free) and the mixture was stirred at room temperature for 1 hour. To this solution 
was added dropwise 0.22 g of benzyl bromide with ice-cooling and the mixture was stirred at room 
temperature for 6 hours. The reaction mixture was then treated as in Example 2 and the residue was 
5 purified by column chromatography (eluent; ethyl acetate: methanol = 20:1 (v/v)). The eluate containing the 
desired compound was distilled under reduced pressure to remove the solvent and the resulting oil was 
treated with 0.7 ml of 4N-methanolic hydrochloric acid to give a solid. This solid was recrystailized from 
ethanol-ether to give 0.28 g of colorless crystals melting at 112 to 1 17 • C (decomp.). 



10 


Elemental analysis, for C31 H 3 sN 2 0*2HCI 




CaJcd.: 


C, 70.85; 


H, 7.29; 


N. 5.33 




Found : 


C, 70.81; 


H.7.12; 


N, 5.18 



15 

Example 4 



1 -MethyMH3-[1 -(phenylmethyl)piperidin-4-yl]-1 -oxopropyl]-1 ,2,3,4-tetrahydroquinoline dihydrochloride 

20 



25 




To 3 ml of a solution of 0.2 g of 6-[3-[1-(phenylmethyl)piperidin-4-yl]-1-oxopropyl]-1,2,3,4- 
tetrahydroquinoline dihydrochloride obtained according to Example 2 in N,N-dimethy If orm amide was gradu- 
ally added 37 mg of sodium hydride (oil-free). The mixture was stirred at room temperature for 1 hour, after 
which 62 mg of methyl iodide was added. The mixture was stirred at room temperature for 6 hours, at the 
end of which time 15 mg of sodium hydride (oil-fee) and 40 ml of ethyl chlorocarbonate were added in that 
order. The mixture was stirred for 1 hour and then poured in ice-water and extracted with dichloromethane. 
The extract was dried over anhydrous sodium sulfate and the solvent was distilled off under reduced 
pressure. The residue was subjected to column chromatography (eluent; ethyl acetatermethanol = 20:1 
(v/v)) and the eluate containing the desired compound was distilled under reduced pressure to remove the 
solvent. The resulting oil was treated with 0.23 ml of 4N-methanolic hydrochloric acid to give 0.1 g of an 
amorphous powder. 





Elemental analysis, for C2sH32N 2 0*2HCI 




Calcd.: 


C, 66.81; 


H, 7.62; 


N, 6.23 


45 


Found : 


C, 66.83; 


H, 7.55; 


N, 6.00 



Example 5 

so 6-[1-Oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) and 7-[1-oxo-3-(piperidin-4-yl)propyl]- 
1,2,3.4-tetrahydroquinoline (B) 



55 
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(B) 



Using 23 g of the compound obtained according to Reference Example 2, the procedure of Example 1 
was followed to give 16.9 g of a mixture of 6-[1-oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) 
and 7-[1-oxo-3-(piperidin-4-yl)-propyl]-1 ,2,3,4-tetrahydroquinoline (B) as a pale yellow oil. 



Elemental analysis, for C17H24N2O 


Calcd.: 
Found : 


C, 74.96; 
C. 74.69; 


H. 7.88; 
H. 8.90; 


N. 10.29 
N. 10.22 



Example 6 

6-[1-Oxo-3-[l-(phenylmethyl)plperldin-4-yl]propy1]-l,2 p 3,4-tetrahydroqulnollne fumarate (A) and 7-[1-Oxo-3- 
[1-(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline fumarate (B) 




BOjC 



1 



(A) 



(B) 



Using 1 .8 g of the compound obtained In Example 5, the procedure of Example 2 was followed to give 
1.82 g of the free base of the title compound mixture A and B. The first crop of crystals (0.65 g) from a 
solution of this mixture in diethyl ether, i.e. 7-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyll-1 ,2,3,4- 
tetrahydroquinoline (m.p. 132-1 35 *c), was treated with an equivalent of fumaric acid to give 0.69 g of the 
title fumarate (B) as colorless crystals melting at 175 to 177* C (decomp.). 



Elemental analysis, for C^HaoffcO'C+hkOi 


Calcd.: 
Found : 


C, 70.27; 
C, 70.01; 


H, 7.16; 
H, 6.97; 


N, 5.85 
N, 5.98 



The mother liquor of said diethyl ether solution was also concentrated to recover 0.7 g of 6-{1-oxo-3-[1- 
(phenylmethyl)piperidin-4-yl]propyl]-1,2,3,4-tetrahydroquinoline as crystals (m.p. 126 to 129*C). This crop 
of crystals was treated with an equivalent of fumaric acid to give 0.78 g of the title fumarate (A) as colorless 
crystals melting at 138 to 142 *C (decomp.) 
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Elemental analysis, for C24. Ha o N 2 0 • C* H* 0* 


Calcd.: 
Found : 


C, 70.27; 
C, 70.13; 


H. 7.16; 
H, 7.13; 


N, 5.85 
N, 5.77 



Example 7 

1-Methy1-64lHDxo-S-(plperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) and 1-methyl-7-[1-oxo-3-(piperidin- 
4-yI)propyl]-1 ,2,3,4-tetrahydroqulnollne (B) 



15 




(A) 0 (B) 

20 

(1) To 40 ml of a solution of 14.2 g of the compound obtained according to Example 5 in dich- 
loromethane was added dropwise 10 ml of a solution of 5.1 g of acetic anhydride in dichloromethane 
with Ice-cooling. The mixture was then stirred at room temperature for 10 minutes, after which it was 
washed with 10% sodium hydroxide solution and dried over anhydrous sodium sulfate. Finally the 
solvent was distilled off to give 14.9 g of a mixture of 6-[1-oxo-3-(1-acetylpiperidin-4-yl)propyl]-l ,2,3,4- 
tetrahydroquinoline and 7-[l-oxo-3-(l-acetylpiperidin-4-yl)propyi]-i ,2,3,4-tetrahydroquinoline as a color- 
less oil. 

(2) A mixture of 7.1 g of the oil obtained in (1) and 1 .6 g of trimethyl phosphate was heated at 190* C for 
2 hours. After cooling to room temperature, 20 ml of dichloromethane as well as aqueous sodium 
hydroxide solution (NaOH/H 2 0 = 1 .74 g/1 1 ml) was added and the mixture was refluxed for 2 hours. The 
dichloromethane layer was washed with water and dried over anhydrous sodium sulfate and the solvent 
was distilled off. The residue was purified by column chromatography (eluent; ethyl acetate: methanol = 
30:1) to give 5.5 g of a mixture of 6-[3-(l-acetylpiperidin-4-yl)-1-oxopropyl]-1-methyl-1 ,2,3,4- 
tetrahydroquinoline and 7-[3-(l-acetylpiperidin-4-yl)-1-oxopropyl]-l-methyl-l ,2,3,4-tetrahydroquinoline as 
a pale yellow oil. 

(3) Using 3.9 g of the oil obtained in (2), the procedure of Example 1 was followed to give 3.2 g of a 
mixture of the title compounds as a pale yellow oil. 



40 


Elemental analysis, for C18H26 


N2O 




Calcd.: 


C, 75.48; 


H, 9.15; 


N, 9.78 




Found : 


C, 75.21; 


H, 9.06; 


N, 9.82 



45 

Example 8 

1-Methyl-6-{1 -oxo-3-[1 -(phenylmethy I) piperidin-4-ylhpropy I]- 1 ,2,3,4-tetrahydroquinoline fumarate (A) and 1- 
methyl-7-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline fumarate (B) 

50 



30 



55 
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<5o r jcroj~ - 

Using 3.1 g of the compound obtained in Example 7, the procedure of Example 2 was followed to give 
3.8 g of the free base of the mixture of title compounds A and B. This mixture was purified by 
chromatography (eluent; ethyl acetate: methanol = 50:1) to give 1.6 g of 1-methyl-6-[1oxo-3-[1- 
(phenylmethyl)piperidin-4-yi] propyl]- 1 ,2,3,4-tetrahydroquinoline (colorless oil) and 1.7 g of 1 methyl-7-[1 -oxo- 
3-[1 -(phenylmethyl)piperidin-4-yf]propyl}-1 ,2,3,4-tetrahydroquinoline (colorless oil). 

Then, 1.6 g of 1-methyl-6-[1-oxch3-[1-(phenylmethyl)piperi^^ 
was treated with an equivalent of fumaric acid to give 1.7 g of the title fumarate (A) as colorless crystals 
melting at 170 to 172* C (decomp.) 



Elemental analysis, for C25Ha2N 2 0 > C*H*04 


Calcd.: 
Found : 


C, 70.71 ; 
C, 70.61 ; 


H, 7.37; 
H, 7.24; 


N, 5.69 
N, 5.63 



On the other hand, 1.7 g of 1-methyl-7-[1-oxo-341-(phenyImethyl)piperidin-4-yl]propyl]-1 ,2,3,4- 
tetrahydroquinoline was treated with an equivalent of fumaric acid to give 1 .65g of the title fumarate (B) as 
colorless crystals melting at 143 to 144* C (decomp.) 



Elemental analysis, for C^sHazNaO'C+hUO* 


Calcd • 
Found : 


C, 70.71; 
C, 70.54; 


H, 7.37; 
H.7.09; 


N, 5.69 
N, 5.77 



Example 9 

1-(Phenylmethyl)-6-[1-oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) and 1 -(phenyl methyl)-7-[1 - 
oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (B) 




(1) To a mixture of 5.2 g of the compound obtained according to Example 7-(1), 3.0 g of potassium 
carbonate and 30 ml of ethanol was added dropwise 5 ml of an ethanolic solution of 2.7 g of benzyl 
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bromide with ice-cooling. The mixture was stirred at room temperature for 2 hours and the solid matter 
and the solvent were removed. The residue was subjected to chromatography (eluent ethyl acetate: 
methanol = 20:1 (v/v)) to give 3.2 g of 7-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1-(phenylmethyl)- 
1 ,2,3,4tetrahydroquinoline (a colorless oil) and 1.8 g of 6-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1 ,2,3,4- 
tetrahydroquinoline. 

(2) A mixture of 1.8 g of e-fS^I-acetylpiperidin^ylJ-l-oxopropylhl^.S^-tetrahydroquinoline recovered in 
(1), 1.03 g of potassium carbonate, 1.98 g of benzyl bromide and 20 ml of ethanol was refluxed for 5 
hours and the solid matter and the solvent were removed. The residue was subjected to chromatography 
(eluent ethyl acetate: methanol = 20:1) to give 2.1 g of 6~[3-(1-acetylpiperidin-4-yl)-1-oxopropylM- 
(phenylmethyl)-l ,2,3,4~tetrahydroquinoline as a colorless oil. 

(3) Using 3.15 g of 7-[3-(1-acetylpiperidin-4-ylH-oxopropyl]-1-(p^ 

obtained in (1), the procedure of Example 1 was followed to give 2.8 g of 1 -(phenylmethyl)-7-[ 1 -oxo-3- 
(piperidin-^ylJpropyll-I^.S.^tetrahydroquinoline (B) as a pale yellow oil. 



Elemental analysis, for C24HaoN 2 0 


Calcd.: 
Found : 


C, 79.52; 
C, 79.28; 


H. 8.34; 
H.8.21; 


N, 7.73 
N. 7.59 



(4) Using 1.9 g of 8-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1-(phenylnTethyl)-l,2,3,4-tetrahydroquinoline 
obtained in (2), the procedure of Example 1 was followed to give 1.63 g of l-(phenylmethyl)-6-[i-oxo-3- 
(piperidin-4-yl)propylh1,2,3,4-tetrahydroquinoline (A) as a pale yellow oil. 



Elemental analysis, for C24H90N2O 


Calcd.: 
Found : 


C, 79.52; 
C, 79.43; 


H, 8.34; 
H, 8.16; 


N, 7.73 
N, 7.48 



Example 10 

1 -(Phenylmethyl)-6-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propy IH ,2,3,4-tetrahydroquinoline fumarate 

o. 



Using 1.5 g of the compound obtained in Example 9-(4), the procedure of Example 2 was followed to 
give 1.6 g of 1^henylmethyl)^^1<ixo-3-[1 -(phenyls 

(free base) as a colorless oil. This oil (1.6 g) was treated with an equivalent of fumaric acid to give 1.7 g of 
the title fumarate as colorless crystals melting at 178 to 181 *C (decomp.) 



Elemental analysis, for C31 Hser^O* C*H«. O* 


Calcd.: 
Found : 


C, 73.92; 
C. 73.64; 


H, 7.09; 
H, 7.22; 


N, 4.93 
N, 4.84 



Example 1 1 
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1 -(Phenylmethyl)-7-[1 -oxo-3-[1 -(prtenylmethyl)piperidin-4~y l]propy IH ,2,3,4-tetrahydroquinoline fumarate 




Using 2.75 g of the compound obtained in Example 9-(3), the procedure of Example 2 was followed to 
give 2.95 g of 1-{phenylmethy0-7-[1^xc^3-[1-(^^ 

(free base) as a colorless oil. This oil (2.95 g) was treated with an equivalent of fu marie acid to give 3.1 g of 
the title fumarate as colorless crystals melting at 180 to 182* C (decomp.). 



Elemental analysis, for C 3 i H 3& N20* C4.H4O* 


Calcd.: 
Found : 


C, 73.92; 
C. 73.72; 


H, 7.09; 
H, 7.02; 


N, 4.93 
N.4.86 



Example 12 

2,3-Dihydro-5-[l -oxo-3-(piperidin-4-yl)propyl]-l H-indole 




fl 



Using 10 g of the compound obtained in Reference Example 3. the procedure of Example 1 was 
followed and the resulting solid product was recrystallized from dichloromethane - diethyl ether to give 7.08 
g of pale yellow crystals melting at 137 to 139*C. 



Elemental analysis, for C16H22N2O 


Calcd.: 
Found : 


C, 74.38; 
C, 74.11; 


H, 8.58; 
H. 8.75; 


N, 10.84 
N, 10.67 



Example 13 

2,3-Dihydro-5-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl}-1 H-indole fumarate 
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Using 2 g of the compound obtained in Example 12, the procedure of Example 2 was followed to give 
2.3 g of the free base of the title compound as colorless crystals melting at 81 to 82 * C. The crystals (2.3 
g) were then treated with an equivalent of fumaric acid to give 2.6 g of the title fumarate as colorless 
crystals melting at 1 50 to 1 53 * C (decomp.). 



Elemental analysis, for C23H 2 bN20 # C*H*0* 


Calcd.: 
Found : 


C. 69.81; 
C. 69.68; 


H. 6.94; 
H, 6.71; 


N, 6.03 
N. 5.93 



Example 14 

2,3-Dihydro-l -methy1-5-[l -oxo-3-[l -(phenylmethyl)piperidjn-4-yl)propyl]-l H-indole fumarate 



(1) Using 3 g of the compound obtained in Example 12, the procedure of Example 7-(1) was followed to 
give 3.1 g of S-IS-tl-acetylplperldin^-yl^l-oxopropyll^.S-dihydro-IH-lndole as colorless crystals melting 
at 145 to 146'C. 



Elemental analysis, for C18H2+N2O2 


Calcd.: 
Found : 


C, 71.97; 
C, 71.92; 


H, 8.05; 
H, 7.94; ; 


N, 9.33 
N. 9.11 



(2) Using 1.5 g of the compound prepared in (1). the procedure of Example 7-(2) was followed to give 
1.25 g of 5-[3-(1-acetylpiperidin-4-yl)-1-oxopropyll-2,3-dihydro-1-methyl-1H-indo!e as a colorless oil. 

(3) Using 1 .0 g of the compound obtained in (2), the procedure of Example 1 was followed to give 0.83 g 
of 2,3-dihydro-1-methyl-5-[1-oxo-3-(piperidin-4-yl)propyl-1Hindole as a pale yellow oil. 



Elemental analysis, for C17H24.N2O 


Calcd.: 
Found : 


C, 74.96; 
C, 74.69; 


H. 8 .88; 
H, 8.79; 


N, 10.29 
N, 10.33 



(4) Using 0.53 g of the compound obtained in (3), the procedure of Example 2 was followed to give 0.51 
g of the free base of the title compound as a colorless oil. This oil (0.51 g) was treated with an equivalent 
of fumaric acid to give 0.57 g of the title fumarate as colorless crystals melting at 147 to 151 *C 
(decomp.). 



Elemental analysis, for C^Haor^bO'C+hkO* 


Calcd.: 
Found : 


C, 70.27; 
C, 70.06; 


H, 7.16; 
H, 7.09; 


N.5.85 
N.5.80 



Example 15 

2,3-Dihydro-5-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 -(phenylmethyl)-1 H-indole fumarate 
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5 




(1) Using 0.65 g of the compound obtained in Example 14~(1), the procedure of Example 9-(2) was 
followed to give 0.77 g of 5-[3-(1 -acetyl pi peridin-4-ylH-° x0 P ro P 
dole as a colorless oil. 

15 (2) Using 0.76 g of the compound obtained in (1 ), the procedure of Example 1 was followed to give 0.65 
g of 2.3-dihydro-5-{1-oxo-3-(piperidin-4-yl)propylh1-<phenylmethyl)-1H-indole as a yellow oil. 





Elemental analysis, for C23H28N2O 


20 


Calcd.: 


C. 79.27; 


H, 8.10; 


N. 8.04 




Found : 


C, 79.03; 


H, 8.05; 


N, 8.13 



(3) Using 0.64 g of the compound obtained in (2), the procedure of Example 2 was followed to give 0.66 
g of the free base of the title compound as a colorless oil. This oil (0.66 g) was treated with an equivalent 
of fumaric acid to give 0.75 g of the title fumarate as colorless crystals melting at 153 to 156*C 
(decomp.). 





Elemental analysis, for CsoHa^rfcO-C+H+O* 


30 


Calcd.: 


C, 73.62; 


H, 6.91; 


N, 5.05 




Found : 


C, 73.65; 


H, 6.80; 


N, 5.00 



35 Example 16 

1 -Acetyl-6-[1 -oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline fumarate 

45 



In 10 ml of dichloromethane were dissolved 0.5 g of 6-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yllpropyl]- 
1.2.3,4-tetrahydroquinoline (free base), 0.28 g of acetic anhydride and 0.22 g of pyridine and the solution 

50 was refluxed for 2 hours. The solvent and the excess reagents were distilled off under reduced pressure 
and the residue was dissolved in dichloromethane. The solution was washed with 10% sodium hydroxide 
and dried over anhydrous sodium sulfate and the solvent was distilled off. This residue was purified by 
chromatography (eluent; ethyl acetate: ethanol = 20:1) to give 0.45 g of the free base of the title compound 
as a colorless oil. This oil, 0.45 g, was treated with an equivalent of fumaric acid to give 0.53 g of the title 

55 fumarate as an amorphous powder. 
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Elemental analysis, for C2sH32N202*C4.H40* 


CaJcd.: 
Found : 


C, 69.21; 
C, 69.23; 


H, 6.97; 
H. 6.87; 


N, 5.38 
N v 5.40 



10 



15 



Example 17 

8-[1 -Oxo-3-(plperldin^yl)propyl]-2,3 A5-tetrahydro-1 H-1 -benzazeplne 



H 0 



20 



Using 6.5 g of the compound A obtained in Reference Exampel 4, the procedure of Example 1 was 
followed to give a viscous oil and this oil was crystallized from bexane to give 4.6 g of pale yellow crystals 
melting at 104 to 107* C. 





Elemental analysis, for Ci s H2&N2 O 


25 


Calcd.: 


C. 75.48; 


H, 9.15; 


N, 9.78 




Found : 


C, 75.24; 


H, 9.09; 


N, 9.66 



30 Example 18 

Using the compounds obtained in Reference Examples 4, 6 and 7, the procedure of Example 1 was 
followed to give compounds as oils as follows. 



35 



40 



45 



50 
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• 


Compound 
No. 


IV 


nV 


R 1 


Molecular formula 


Analysis Calcd. (Found) 














c 


H 


N 


5 


1 


2 


0 


C2H5 


C18 H2&N2O 


75.48 

f7R 22 


9.15 
Q 17 


9.78 

Q OQ\ 

o.W7; 




2 


2 


0 


C3H7 


Cl3 H28N2O 


75.96 
r7"i 7ft 


9.39 


9.32 


10 


3 


2 


0 




C2oHaoN2 0 


76.39 


9.62 
A *52 


8.91 

ft 7ft\ 




4 


2 


0 


C5H11 


C21 Ha2N20 


76.78 
(76.69 


9.82 
9.81 


8.53 
8.55) 


15 


5 


2 


0 


CH 2 CH 2 Ph 


C24H 30 N 2 O 


79.52 
(79.46 


8.34 
8.11 


773 
7.59) 




6 


0 


4 


CH 3 


C13 H28N2 0 


75.96 
(75.84 


9.39 
9.29 


9.32 
9.33) 


20 


7 


0 


4 


C2Hs 


C2oH3t)N2 0 


76.39 
(76.21 


9.62 
9.51 


8.91 
8.75) 




8 


0 


4 




C21 H32N2O 


76.78 
(76.53 


9.82 
9.74 


8.53 
8.41) 


25 


9 


4 


0 


H 


Ci 8 H 26 N 2 0 


75.48 
(75.32 


9.15 
9.09 


9.78 
9.64) 



ao Example 19 

Using the compound obtained in Examples 12, 17 or 18, the procedure of Example 13 was followed to 
give the compounds as follows. 



45 
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55 Example 20 

2,3-Dihydro-5-[1 -oxo-3-(piperidii>4-yl)propylbenzofuran hydrochloride 
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10 



To 30 ml of concentrated hydrochloric acid was added 5.00 g of 5-[3-(1 -acetylpiperidin-4-yl)-1 - 
oxopropyl]-2,3-dihydrobenzofuran, and the mixture was refluxed for 14 hours. The reaction mixture was left 
standing for cooling and then made basic with a dilute aqueous solution of sodium hydroxide, followed by 
extraction with methylene chloride. Organic layers were combined and dried over anhydrous sodium sulfate, 
then the solvent was distilled off to leave 4.31 g (100%) of 2,3-dihydro-5-{1-oxo-3-(piperidin-4-yl)propyll- 
benzofuran (4). The solid matter thus obtained was dissolved in methanol, treated with hydrogen chloride 
and recrystaiilzed from methanol - ethyl acetate to gave colorless needles, m.p. 203-205" C (decomp.) 



20 



Elemental Analysis, for C1&H21 N02*HCI 


Calcd.: 
Found : 


C. 64.97; 
C. 64.76; 


H, 7.50; 
H, 7.64; 


N. 4.74 
N, 4.54 



25 



30 



Example 21 

2,3-Dihydro-5-[1-oxo-3-[1-(phenylmethyl)piperidln-4-yl]propyl]benzofuran hydrochloride 

0 

• HCl 




35 



40 



45 



50 



55 



To 30 ml of a mixture solution of tetrahydrofuran and ethanol (50/50 = v/v) was added 1.52 g of 2,3- 
dihydro-5-[l-oxo-3-(piperidin-4-yl)propyl]benzofuran, to which was then added 1.06 g of potassium car- 
bonate. The resultant mixture was ice-cooled and there was added dropwise an ethanol solution (5 ml) of 
0.96g of benzyl bromide. The mixture was stirred for 22 hours at room temperatures, then the solvent was 
distilled off. To the residue was added water, which was extracted with methylene chloride. Organic layers 
were combined and dried over anhydrous sodium sulfate, then the solvent was distilled off. The residue was 
purified by means of a silica gel column chromatography (ethyl acetate) to give 1.13 g (55%) of 2,3- 
dihydro-5-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propylbenzofuran. The product was dissolved in metha- 
nol, treated with hydrogen chloride, then recrystallized from ethanol - ethyl acetate to give colorless needles 
(1/4 hydrate), m.p. 143-1 44 *C. 



Elemental Analysis for C2aH27N02*HCI.1/4H 2 0: 


Calcd.: 
Found : 


C, 70.75; 
C, 70.49; 


H, 7.36; 
H, 7.26; 


N, 3.59 
N, 3.62 



Example 22 

7-[1 -Oxo-3-[1 -(phenylmethylJpiperidtn^-yllpropyll^.S.^-tetrahydro-l H-3-benzazepine dihydrochloride 
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2HC1 



10 



15 



20 



25 



Under nitrogen atomosphere, 0.48 g (1.1 mmol.) of 3-methoxycarbonyH7-[3-(14renzoylpiperidin-4-yl)-1- 
yl)oxopropyl]-2,3,4,5-tetrahydro-1 H-3-benzazepine obtained in Reference Example 1 1 was dissolved in 5 ml 
of dry chloroform. To the solution was added 0.3 ml (2.1 mmol.) of iodotrimethylsilane. The mixture was 
stirred for 2.5 hours at 50* C. The reaction mixture was left standing for cooling, to which was added 0.4 ml 
(10 mmol.) of methanol. To the resultant mixture were added a dilute aqueous solution of sodium hydroxide 
and an aqueous solution of sodium thiosulfate, followed by extraction with dichloromethane. The extract was 
dried over anhydrous sodium sulfate, then the solvent was distilled off. The residue was dissolved in 15 ml 
of dry tetrahydrofuran. To the solution was added 0.13 g (3.4 mmol.) of lithium aluminum hydride, and the 
mixture was refluxed for 5 hours. To the reaction mixture was added water, then the solid matter was 
filtered off. The filtrate was dried over anhydrous sodium sulfate, then the solvent was distilled off. The 
residue was dissolved in methanol and treated with hydrogen chloride and the solvent was distilled off to 
give a hydrochloride. To the hydrochloride there was further added a mixture of 0.3 g (3 mmol.) of chromic 
acid, 0.3 ml of concentrated sulfuric acid and 10 ml of water-acetone (1/1 =v/v). The resultant mixture was 
stirred for 24 hours at room temperatures. The reaction mixture was poured into water and it was made 
basic with a dilute aqueous solution of sodium hydroxide, followed by extraction with dichloromethane. The 
extract was dried over anhydrous sodium sulfate, then the solvent was distilled off. The residue was purified 
by means of an alumina column chromatography to give 0.31 g (76%) of 7-[1-oxo-3-[1-(phenylmethyl)- 
piperidin-^yllpropyll^.S^.S-tetrahydro-IH-S-benzazepine. The product was dissolved in methanol and 
treated with 3 N methanolic hydrochloric acid to give dihydrochloride as an amorphous powder. 



30 


Elemental Analysis, for C 2 5H 32 N20*2HCI'2.5H 2 0: 




Calcd.: 


C, 60.72; 


H, 7.95; 


N, 5.66 




Found : 


C, 60.85; 


H, 8.24; 


N. 5.51 



35 



40 



45 



Example 23 

3-Methyl-7-[1 -oxo-3-[1 -(phenylm ethyl) pipe ridin-4-y IJ-propy^.SAS-tetrahydro-l H-3-benzazepine dihydroch- 
loride 



50 



55 



In 40 ml of toluene was dissolved 1.1 7 g (2.6 mmol.) of 3-methoxycarbonyl-7-[3-(l-ben2oylpiperidin-4- 
yl)-1-oxopropyl]-2,3,4,5-tetrahydro-lH-3-ben2azepine. To the solution were added 7 ml of ethylene glycol 
and 10 mg of p-toluenesulfonic acid, and the mixture was refluxed for 2.5 hours. To the reaction mixture 
was added a saturated aqueous solution of sodium hydrogen carbonate, which was subjected to extraction 
with diethyl ether. The extract was dried over anhydrous sodium sulfate, then the solvent was distilled off. 
The residue was purified by means of a silica gel column chromatography to give 1i2g (94%) of 7-[2-[2- 
(1 -benzoylpiperldin-4-yl)ethyl]-1 ,3-dioxoran-2-yl]-3-methoxycarbonyl-2,3,4,5-tetrahydro-l H-3-benzazepine. 
1.03 g (2.1 mmol.) of the compound obtained above was dissolved In 15 ml of dry tetrahydrofuran, to which 
was added 0.25 g (6.5 mmol.) of lithium aluminum hydride. The reaction mixture was refluxed for 3 hours 
and there was added water, followed by filtration. The filtrate was dried over anhydrous sodium sulfate, then 
the solvent was distilled off. The residue was dissolved in tetrahydrofuran, to which was added 5.6 ml of 1N- 
HCI, and the mixture was stirred for 14.5 hours at room temperature. The reaction mixture was made basic 
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with a dilute aqueous solution of sodium hydroxide, followed by extraction with dichloromethane. The extract 
solution was dried over anhydrous sodium sulfate, then the solvent was distilled off. The residue was 
dissolved in methanol and the solution was treated with hydrogen chloride to give a dihydrochloride, which 
was then recrystallized from ethanol - ethyl acetate to give 0.65 g (67%) of colorless needles, m.p. 190- 
193' C. 



Elemental Analysis for C2&H 3 *N 2 0 # 2HCrH20: 


Calcd.: 
Found : 


C, 64.86; 
C, 64.78; 


H. 7.95; 
H. 7.90; 


N, 5.82 
N. 5.78 



Example 24 

2,3-Dihydro-6-[l -oxo-3-(piperid in-4-yl)propyl]-l H-indole 

a o 



(1) To a mixture of 25 g of 2,3-dihydro-l-trifluoroacetyl-indole, 25 g of 3-(1-acetylpiperldin-4-indole)- 
propionlc acid chloride and 120 ml of carbon disulfide was added 56 g of anhydrous aluminum chloride 
at room temperatures, then the mixture was refluxed for 30 hours. The reaction mixture was treated in a 
manner like that of Reference Example 1-(3) to give 9 0 g of a mixture of 6-[3-(l-acetylpiperidin-4-yl)-1- 
oxopropyl]-2,3-dihydro-l -trifluoroacetyl-1 H-indole and 5-[3-(l -acetyl piperidin-4-y l)-1 -oxopropylJ-2,3- 
dihydro-1-trifluoroacety 1-1 H-indole as a pale yellow oily product. 

(2) The oily product obtained in (1) was subjected to a reaction like that of Example 1 to give 2,3- 
dihydro-6-i-oxo-3-(piperidin-4-yl)propyl]-l H-indole dihydrochloride. A mixture of this dihydrochloride and 
2,3-dihydro-5-l-oxo-3-(piperidin-4-yl)propylH H-indole dihydrochloride was subjected to recrystallization 
twice from methanol - ethyl acetate to give 2.5 g of dihydrochloride of the above-titled compound as 
colorless powder, m.p. 146-148* C. The powdery compound thus obtained was dissolved in water, whose 
pH was adjusted to about 10 with a 10% sodium hydroxide solution, which was subjected to extraction 
with dichloromethane. The extract solution was dried over anhydrous sodium sulfate, and the solvent was 
distilled off under reduced pressure to give 1.8 g of the above-titled compound as a pale yellow oily 
product 



Elemental Analysis, for C16H22N2O: 


Calcd.: 
Found : 


C, 74.38; 
C, 74.32; 


H, 8.58; 
H, 8.66; 


N, 10.84 
N, 10.74 



Example 25 

2 l 3-Dihydro-6-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl}-1 H-indole fumarate 
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Using 0.5 g of the compound obtained in Example 24, the procedure of Example 13 was followed to 
give 0.55 g of the title compound as colorless crystals, m.p. 157-158* C. 



Elemental Analysis for C23H 2a N 2 O.G»H4 0+: 


Calcd.: 
Found : 


C, 69.81; 
C, 69.65; 


H, 6.94; 
H, 6.87; 


N, 6.03 
N.5.76 



10 



15 



Example 26 

9-[1 -Oxo-3-(piperidin-4-yl)propyl}-l ,2,3,4,5,6-hexahydro-l -benzazocine 



20 



25 



30 



35 



40 



Using 1-ethoxycarbonyl-1 ,2,3,4,5, 6-hexahydro-l -be nzazqcine, the procedure of Reference Example 2- 
(2} was followed to give a residue. The residue was subjected to similar reaction to Example 1 to give the 
title compound as a pale yellow oily product 



Elemental Analysis, for C19H28N2O; 


Calcd.: 
Found : 


C, 75.95; 
C, 75.73; 


H, 9.39; 
H.9.38; | 


N, 9.33 
N f 9.10 



Example 27 

9-[1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2 t 3,4,5,6-hexahydro-1 -benzazocine fumarate 



Using g-II-oxo-a-fpiperidin-^ylJpropylhl^.S^.S.e-hexahydro-l -benzazocine, the procedure of Example 
13 was followed to give the title compound as colorless crystals. 



45 



so 



Elemental Analysis, for C 2 &H3*N 2 0*C*H404: 


Calcd.: 
Found : 


C, 71 .12; 
C, 70.98; 


H, 7.56; 
H, 7.61; 


N, 5.53 
N, 5.42 



55 



Example 28 

1 -Acetyl-8-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepine 
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Ac O 



Using 0.3 g of 8-[1-oxc^341-<phenylmethyl)pipe^ 
which is a free base of the compound obtained in Example 19 compound No. 16, the procedure of Example 
16 was followed to give 0.21 g of the title compound as a colorless powder, m.p. 115-116*0. 



Elemental Analysis, for C27H34N2O2 


Calcd.: 
Found : 


C, 77.48; 
C, 77.21; 


H, 8.19; 
H, 7.98; 


N, 6.69 
N, 6.56 



Example 29 

3,4-Dihydro-6-[l-oxc^3-(pip8ridin-4-yl)propyl]-2h4-l-benzothiopyran hydrochloride 




•HC1 



Using 2.5 g of the compound obtained in Reference Example 12, the procedure of Example 1 was 
followed to give 2.4g of the title compound as a colorless powder, m.p. 196-199*C. 



Elemental analysis, for C^hfesNOS'HCI: 


Calcd.: 
Found : 


C, 62.65; 
C, 62.61; 


H. 7.42; 
H. 7.33; 


N, 4.30 
N. 4.27 



Example 30 

3,4-Dihydro-6-E1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propylh2H-1-benzot^ hydrochloride 




-nci 



Using 0.83g of the compound obtained in Example 29, the procedure of Example 2 was followed to give 
1.0g of the title compound as a colorless powder, m.p. 186-188* C. 



Elemental" analysis, for C24H29NOS* HCI: 


Calcd.: 
Found : 


C, 69.29; 
C. 69.31; 


H, 7.27; 
H. 7.22; 


N, 3.37 
N, 3.27 
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Example 31 

S-tl-Oxo-S-fpiperidin-^ylJpropyl^.a^.S-tetrahydro-l^-benzazepine dihydrochloride (A) and 7-[1-oxo-3- 
{piperidine-4-yl)propyl]-2 i 3 l 4 i 5-t8trahydro-1 H-2-benzazepine dihydrochloride (B) 



10 



2HC1 



-2HC1 



IA) 



(B) 



15 



Using 5.0 g of 2-acetyl-2 i 3 l 4,5-tetrahydrcMH-2-benzazepine, the procedure of Reference Example 1 
was followed to give 4.7 9 of a viscous oil. 

Using 4.5 g of the oil, the procedure of Example 1 was followed to give 3.3 g of a pale yellow solid. The 
20 solid was recrystailized from methanol to give the title compound (A) as colorless powder, m.p>300* C. 





Elemental analysis, for Ci8H 2 &N 2 0*2HCI: 




Calcd.: 


C. 60.17; 


H, 7.85; 


N, 7.80. 


25 


Found ; 


C. 59.05; 


H, 7.98; 


N. 7.77. 



30 



Example 32 

8-[1 -Oxo-3-[1 -(pheny Imethy l)piperid in-4-yl]propyl]-2-(phenylmethyl)-2 f 3,4,5-tetrahydro-1 H-2-benzazepine 
dihydrochloride (A) and 8-[1 -oxo-3-[1 - (pheny Imethy l)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-l H-2-ben- 
zazepine dihydrochloride (B) 



35 



40 




3* 




(A) 



(3) 



45 



Using 1.5 g of 8-[l-oxo-3-(pjperldin-4-yl)propylh2,3 f 4,5-tetrahydro-1H-2-benzazepine Dihydrochloride 
obtained in Example 31 , the procedure of Example 2 was followed to give 0.5 g of the title compound (A) as 
an amorphous powder and 0-1 g of the title compound (B) as an amorphous powder. 

8-[1 -Oxo-3-(1 -(phenylmethyl)piperidin-4-y0 
dihydrochloride (A) 



50 



55 



Elemental analysis, for C3 2 H38N2 0'2HC1: 


Calcd.: 
Found : 


C, 71.23; 
C, 66.72; 


H, 7.47; 
H, 7.69; 


N, 5.19. 
N, 6.01. , 



8-[1-Oxo-3-(1 -(pheny ImethylJpiperidin^-yOpropylhg.S^.S-tetrahydro-IH^-benzazepine dihydrochloride (B) 
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Elemental analysis, for C25H 32 N2 0*2HCI: 


Calcd.: 
Found : 


C, 66.81; 
C, 66.72; 


H, 7.62; 
H, 7.69; 


N, 6.23. 
N, 6.01. 



Example 33 

8-Chloro-5-[1 -oxo-3-[1 -{phenylmethy1)plperidin-4-y l)propyl]-1 ,2,3,4-tetrahydrolsoquinoline Dihydrochlorlde 

CI 



0 ^ CH s CH H^jj-Cfi 



To a solution of 5.99 g (13.22 mmol) of the compound obtained in Reference Example 14 In 198 ml of 
methanol was added 99 ml of 1N aqueous NaOH. THe mixture was stirred at 60 'C far 5 hours. After 
removal of methanol under reduced pressure, the aqueos residue was extracted with dichloromethane. The 
extracts were dried over anhydrous sodium sulfate and the solvent was distilled off. The residue was 
purified by means of a silica gel column chromatography (eluent; ethyl acetate:methanol = 7:3(v/v)) to give 
2.59 g of S-^O-benzoylpiperidin-^-yiy-l-oxopropylhe-chloro-l^.S^tetrahydrolsoqulnollne. 

To a solution of 1.23 g (3.0 mmol) of the compound obtained above in 10 ml of methanol was added 
0.75 ml of 4N methanolic HCI at 5 * C and the solvent was distilled off. To the residual oil was added 60 ml 
of toluene, 8.24 ml of ethylene glycol, and 57 mg of p-toluenesulfonic acid monohydrate. The mixture was 
refluxed for 2 hours. To the, reaction mixture was added a saturated aqueous solution of NaHCOa, which 
was subjected to extraction with dichloromethane. The extracts were dried over anhydrous sodium sulfate, 
then the solvent removed under reduced pressure. The residue was purified by means of a silica gel 
column chromatography (eluent; ethyl acetate: methanol = 7:3(v/v) to give 1.31 g of 5-[2-[2-(1- 
ben2oylpipertdin-4-yl)ethyl]-l,3-dioxoran-2-yl]-8-chloro-l ,2,3, 4-tetrahydroisoqu incline. 

Under nitrogen atmosphere, to a solution of 455 mg (1.0 mg) of the compound obtained above in 10 ml 
of dry tetrahydrofuran was added 1 27ul of chloro trimethylsilane at 5 * C and the mixture was stirred at room 
temperature for 1 hour. Then to the reaction mixture was added 190 mg of lithium aluminum hydride and 
the mixture was refluxed for 2.5 hours. Water was added to mixture and the resulting precipitate was 
removed by filtration. The filtrate was dried over anhydrous sodium sulfate, and the solvent was removed 
under seduced pressure. A mixture of the residue and 5 ml of 1 N aqueous HCI In 5 ml of tetrahydrofuran 
was heated at 60* C for 3 hours. The reaction mixture was made basic with a dilute aqueous NaOH, 
followed by extraction with dichloromethane. The extract was dried over anhydrous sodium sulfate, then the 
solvent was removed under reduced pressure to give 200 mg of a colorless oil, which was treated with 4N- 
methanolic HCI (2 equivalent) to give 205 mg of the title compound as an amorphous powder. 



Elemental analysis, for C^HfesCI^O^HCI: 


Calcd.: 
Found : 


C61.35; 
C.61.42; 


H.6.65; 
H.6.69; 


N.5.98. 
N.5.91. 



Formulation Example 1 
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(1 ) 8-[3-[1 -(Phenylmethyl)piperidin-4-yl]-1 -oxopropyl]-1 ,2,3,4-tetrahydroqulnoline 
bihydrochloride (the compound obtained in Example 2) 

(2) Lactose 

(3) Corn starch 

(4) Magnesium stearate 




(1), (2) and 20 g of corn starch were blended and the mixture was granulated with a paste prepared 
from 15 g of corn starch and 25 ml of water. To this granular product were added 15 g of corn starch and 
10 (4) and the resulting composition was compression-molded to provide 2000 tables each measuring 3 mm in 
diameter and containing 0.5 mg of (1). 

Formulation Example 2 



15 



20 



(1 ) 8-[3-[1 -(Pheny lmethyl)piperidin-4-yl]-1 -oxopropyl]-1 ,2,3,4-tetrahydroquinoline 
dihydrochloride (the compound obtained in Example 2) 

(2) Lactose 

(3) Corn starch 

(4) Magnesium stearate 




(1), (2) and 20 g of corn starch were blended and the mixture was granulated with a paste prepared 
from 15 g of corn starch and 25 ml of water. To this granular product were added 15 g of corn starch and 
25 (4) and the resulting composition was compression-molded to provide 2000 tablets each measuring 5 mm in 
diameter and containing 1 mg of (1). 

Formulation Example 3 
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(1 ) 8-[l -Oxo-3-[1 -(Phenylmethy l)piperidin-4-yl]propyl]-2,3 > 4,5-tetrahydro-l H-1 -benzazepine 
fumarate (the compound obtained in Example 19 compound No. 16) 

(2) Lactose 

(3) Corn starch 

(4) Magnesium stearate 




(1). (2) and 20 g of corn starch were blended and the mixture was granulated with a paste prepared from 15 
g of corn starch and 25 ml of water. To this granular product were added 15 g of corn starch and (4) and 
40 the resulting composition was compression-molded to provide 1000 tablets each measuring 3 mm in 
diameter and containing 1 .0 mg of (1). 

Formulation Example 4 



45 



50 



(1) 7-[1-Oxo-3-[1 -(pheny ImethylJpiperidin^-ylJpropyll^.S.^-tetrahydro-IH-S- benzazepine 
dihydrochloride (the compound obtained in Example 22) 

(2) Lactose 

(3) Corn starch 

(4) Magnesium stearate 




55 



(1). (2) and 20 g of corn starch were blended and the mixture was granulated with a paste prepared 
from 15 g of corn starch and 25 ml of water. To this granular product were added 15 g of corn starch and 
(4) and the resulting composition was compression-molded to provide 2000 tablets each measuring 5 mm in 
diameter and containing 1 mg of (1). 



Formulation Example 5 
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8-[1-Oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2 f 3 ( 4 i 5-tetrahydro-1 H-1 -benzazepine fumarate (the com- 
pound obtained in Example 19, compound No. 16) (2 g) and 1.25g of mannitol were dissolved in 500 ml off 
distilled water, pH was adjusted to 5.6 to 7 with 0.1 N NaOH and the total amount of the solution was made 
up to 1000 ml. The solution thus obtained was sterilized by filtration through a filter off 0.2um. The resulting 
5 solution was distributed to provide 1000 of 1ml -ampoules. 

Experimental Example 

The cholinesterase inhibitory activity of the compound of the present invention was assayed with 
10 (acetyl-[3H])~acetylcholine. Thus, using the Si fraction of a homogenate of male Wistar rat cerebral cortex 
as the cholinesterase source, (acetyl-[3H])-acetylcholine and the compound of the invention were added as 
the substrate and the test substance, respectively, and the mixture was incubated for 30 minutes. After the 
reaction was terminated, a toluene-based scintillant was added and, after shaking, the reaction product [3H]- 
acetic acid which was transferred to the toluene layer was determined with a scintillation counter to estimate 
is the cholinesterase activity. 

The cholinesterase inhibitory activity of the test compound was expressed in 50% inhibitory concentration 
(IC50). The cholinesterase inhibitory activity off physostigmine was also determined by the same procedure. 
The results are shown in Table 1 . 

20 



25 



30 



40 



50 
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[Table 1] 



Compound Acetylcholinesterase inhibitory 

(Example No.) activity IC^ (jjlM) 



2 


0.014 


3 


0.12 


4 


0.010 


6 -A 


0.054 


6-B 


0.054 


8 -A 


0.024 


8-B 


0.036 


10 


0.16 


13 


0.020 


14 


0.010 


15 


0.068 


16 


0.014 


19-4 


0.076 


19-5 


0.059 


19-7 


0.050 


19-8 


0.016 


19-9 


0.064 


19-11 


0.011 


19-12 


0.022 


19-13 


•0.029 


19-14 


0.047 


19-15 


0.028 


19-16 


0.102 


19-17 


0.081 


19-20 


0.125 


19-21 


0.145 


21 


0.028 


22 


0.0076 


23 


0.0065 


25 


0.113 


27 


0.127 


Physostigmine 


0.22 



The above results indicate that the compound of the present invention has excellent cholinesterase 
inhibitory activity. 

The compound of the present invention has effects on the central nervous system of mammalian 
animals and exhibits potent cholinesterase inhibitory activity. Therefore, the compound can be used for the 
prevention and treatment of senile dementia, Alzheimer's disease, Huntington's chorea and other diseases 
related to brain dysfunction and is, therefore, of value as a medicament 

Claims 

1- A condensed heterocyclic compound of the formula (I): 
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wherein X is an oxygen atom, a sulfur atom or R 1 -N< wherein R 1 is a hydrogen atom, a hydrocarbon 
group which may be substituted or an acyl group which may be substituted; R 2 is a hydrogen atom or 
a hydrocarbon group which may be substituted; ring A is a benzene ring which may be substituted; k is 
10 a whole number of 0 to 3; m is a whole number of 1 to 8; and n is a whole number of 1 to 6, or a salt 
thereof. 

2. A compound as claimed in claim 1, wherein X is R'-rK wherein R 1 is as defined in claim 1. 
is 3. A compound as claimed in claim 2, wherein k is 0 and m is 2 to 7. 
4- A compound as claimed in claim 1, wherein R 1 is a hydrogen atom. 

5. A compound as claimed in claim 1 , wherein R 1 is a hydrocarbon group which may be substituted. 

20 

6- A compound as claimed in claim 1 , wherein R 1 is an acyl group which may be substituted. 

7. A compound as claimed in claim 1 , wherein R 2 is a hydrocarbon group which may be substituted. 

25 & A compound as claimed in claim 1, wherein the hydrocarbon group denoted by R 1 and R 2 is (T) a 
straight-chain or branched Ci-n alkyl, C2-4 alkenyl or C2-4 aJkynyl group, © a C3-7 monocyclic 
cycloalkyl group, (§) a Cs-u bridged cyclic saturated hydrocarbon group, @ a phenyl or naphthyl 
group or © a C7-18 aralkyl, Cs-is arylalkenyl, Ca-is arylalkynyl or C3-7 cycloalkyl-Ci -6 alkyl group 
and the acyl group denoted by R 1 is © a C2-6 alkylcarbonyl or phenylcarbonyl, (2) a C1-7 

30 alkylsulfonyl or phenylsulfonyl, @) a C1-7 alkylphosphonyl or phenyl phosphony I or @) a C2-8 

alkyloxycarbony I or C7 -8 aralky loxy-carbony I group. 

9. A compound as claimed in claim 1, wherein R 1 is © a hydrogen atom. @ a straight-chain or branched 
C1-11 alkyl, C2-4 aJkenyl or C2-4 alkynyl group which may be substituted by 1 to 5 substituents 

as selected from the group consisting of a halogen, nitro, cyano. hydroxy, C1-4 aikoxy, C1-4 alkylthio. 
amino, mono- or di-Ci -4 alkyl-substituted amino, cyclic amino, C1 -4 alkylcarbonylamino, C1 alkylsul- 
fonylamino, C1-4 alkoxycarbonyl, Ci-b alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted 
carbamoyl and C1-6 alkylsulfonyl, ® a C3-7 monocyclic cycloalkyl group which may be substituted by 
1 to 5 substituents selected from the group consisting of a halogen, nitro, cyano, hydroxy, C1 -4 aikoxy. 

40 C1 -4 alkylthio, amino, mono-or di-Ci -4 alky (-substituted amino, cyclic amino, Ci -4 alkylcarbonylamino, 
C1 -4 aJkylsuIfonylamino, C1 -4 alkoxycarbonyl, C1 -c alkylcarbonyl, carbamoyl, mono- or di-Ci alkyl- 
substituted carbamoyl and C1-6 alkylsulfonyl, @ aCs-u bridged cyclic saturated hydrocarbon group 
which may be substituted by 1 to 5 substituents selected from the group consisting of a halogen, nitro, 
cyano, hydroxy, Ci -4 aikoxy, C1 -4 alkylthio, amino, mono- or di-Ci -4 alkyl-substituted amino, cyclic 

45 amino, C1-4 alkylcarbonylamino, C1-4 alkylsulfonylamino, C1-4 alkoxycarbonyl, C1-6 alkylcarbonyl, 

carbamoyl, mono- or di-Ci-* alkyl-substituted carbamoyl and Ci- 6 alkylsulfonyl, © a phenyl or 
naphthyl group which may be substituted by 1 to 3 substituents selected from the group consisting of a 
C1-4 alkyl, halogen, nitro, cyano, hydroxy, C1-4 aikoxy, C1-4 alkylthio, amino, mono- or di-Ci-4 alkyl- 
substituted amino, cyclic amino, Ci -4 alkylcarbonylamino, aminocarbonyloxy, mono- or di-Ci -4 alkyl- 

50 substituted aminocarbonyloxy, C1-4 alkylsulfonylamino, C1-4 alkoxycarbonyl, hydroxycarbonyl, C1-6 
alkylcarbonyl, C^s cycloalkylcarbonyl, carbamoyl, mono- or did -4 alkyl-substituted carbamoyl, C1-6 
alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl. 
phenyl-Ci -4 alkylcarbamoyl. phenylcarbamoyl, phenyl-Ci -4 alkylcarbonylamino, benzoylamino, phenyl- 
C1 -4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci -4 alkylsulfinyl, phenyl-Ci -4 alkylsulfonylamino or phenyl- 

55 sulfonylamino which may be substituted by 1 to 4 substituents selected from the group consisting of a 
C1-4 alkyl, C1-4 aikoxy, halogen, hydroxy, benzyloxy, amino, mono- or di-Ci-4 alkyl-substituted amino, 
nitro and C1-4 alkylcarbonyl, © a 67-18 aralkyl, Cs-is arylalkenyl, Cs-18 arylalkynyl or C3-7 
cycloalkyl-Ci -e alkyl group which may be substituted by 1 to 5 substituents selected from the group 
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consisting of a Ci -4 alkyl, halogen, nitro, cyano, hydroxy, Ci -4 alkoxy, Ci -4 alkyrthio, amino, mono- or 
di-Ci -4 alkyl-substituted amino, cyclic amino, Ci -4 aikylcarbonylamino, aminocarbonyloxy, mono- or 
di-Ci -4 alkyl-substituted aminocarbonyloxy, Ci -4 alkylsulfonyiamino, Ci -4 alkoxycarbonyl, hydroxy car- 
bony I, C1-6 alkylcarbonyl, C3-& cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-* alkyl-substituted 
carbamoyl, C1-6 alkylsutfonyl, Ca-s cycioalkylsulfonyl and a phenyl, naphthyl, phenoxy, benzoyl, 
phenoxycarbonyl, phenyl-Ci-4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci -+ aikylcarbonylamino, be- 
nzoylamino, phenyl-Ci- + alkylsulfonyl. phenylsulfonyl, phenyl-Ci-+ alkylsulfinyl, phenyl-Ci-4 alkylsul- 
fonyiamino or phenylsulfonylamino which may be substituted by 1 to 4 substituents selected from the 
group consisting of a C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, amino, mono- or di-Ci-4 
alkyl-substituted amino, nitro and C1-6 alkylcarbonyl. © a C 2 -s alkylcarbonyl or phenylcarbonyl group 
which . may be substituted by 1 to 3 substituents selected from the group consisting of a halogen, 
amino, Ci -6 alkyl- or C3-6 cycloalkyl-substituted primary or secondary amino and Ci -4 alkoxy, ® a 
Ci -7 alkylsulfonyl or phenylsulfonyl group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a halogen, amino, Ci- 6 alkyl- or C 3 - G cycloalkyl-substituted primary or 
secondary amino and Ci -4 alkoxy, ® aCi- 7 alkylphosphonyl or phenyl phosphonyl group which may 
be substituted by 1 to 3 substituents selected from the group consisting of a halogen, amino, Ci -6 
alkyl- or C3-5 cycloalkyl-substituted primary or secondary amino and C1-4 alkoxy, or © a C2-8 
alkyloxycarbonyl or C7-8 aralkyloxy-carbonyl group which may be substituted by 1 to 3 substituents 
selected from the group consisting of a halogen, amino, C1-6 alkyl- or C2-6 cycloalkyl-substituted 
primary or secondary amino and C1-4 alkoxy; R 2 is ® a hydrogen atom, @ a straight-chain or 
branched C^-^^ alkyl, C2-4 alkenyl or C2-4 alkynyl group which may be substituted by 1 to 5 
substituents selected from the group consisting of a halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 
alkylthio, amino, mono-or di-Ci-4 alkyl-substituted amino, cyclic amino, Ci -4 aikylcarbonylamino, C1-4 
alkylsulfonyiamino, C1-4 alkoxycarbonyl, Ci-e alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl- 
substituted carbamoyl and Ci-€ alkylsulfonyl, (3) a C3-7 monocyclic cycloalkyl group which may be 
substituted by 1 to 5 substituents selected from the group consisting of a halogen, nitro, cyano, 
hydroxy, Ci -4 alkoxy, Ci -4 alkylthio, amino, mono-or di-Ci -4 alkyl-substituted amino, cyclic amino, 
C1-4 aikylcarbonylamino, C1-4 alkylsulfonyiamino, C1-4 alkoxycarbonyl, Ci-e alkylcarbonyl, car- 
bamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl and Ci- 6 alkylsulfonyl, @ a Cs-u bridged 
cyclic saturated hydrocarbon group which may be substituted by 1 to 5 substituents selected from the 
group consisting of a halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, mono- or di- 
Ci -4 alkyl-substituted amino, cyclic amino, 61-4 aikylcarbonylamino, Ci -4 alkylsulfonyiamino, C1-4 
alkoxycarbonyl, Ci- 6 alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl and Ci- 6 
alkylsulfonyl, © a phenyl or naphthyl group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a C1-4 alkyl, halogen, nitro. cyano, hydroxy, C1-4 alkoxy, Ci-4 alkylthio, 
amino, mono- or di-Ci-4 alkyl-substituted amino, cyclic amino, C1-4 aikylcarbonylamino, aminocar- 
bonyloxy, mono- or di-Ci-4 alkyl-substituted aminocarbonyloxy, C1-4 alkylsulfonyiamino, C1-4 al- 
koxycarbonyl, hydroxycarbonyl, C1-6 alkylcarbonyl, C3-6 cycloalkylcarbonyl, carbamoyl, mono- or di- 
Ci -4 alkyl-substituted carbamoyl, Ci-& alkylsulfonyl, C3-& cycioalkylsulfonyl and a phenyl, naphthyl, 
phenoxy, benzoyl, phenoxycarbonyl, phenyl-Ci -4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci -4 aikyl- 
carbonylamino, benzoylamino, phenyl-Ci-4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci-4 alkylsulfinyl, 
phenyl-Ci-4 alkylsulfonyiamino or phenylsulfonylamino which may be substituted by 1 to a 4 sub- 
stituents selected from the group consisting of C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, 
amino, mono- or di-Ci-4 alkyl-substituted amino, nitro and C1-& alkylcarbonyl. or © a C7-18 aralkyl, 
C8-i8arylalkeny1, Cs-ie arylalkynyl or C3-7 cycloalkyl-Ci -6 alkyl group which may be substituted by 1 
to 5 substituents selected from the group consisting of a C1-4 alkyl, halogen, nitro, cyano, hydroxy, 
C1-4 alkoxy, C1-4 alkylthio, amino, mono- or di-Ci-4 alkyl-substituted amino, cyclic amino, C1-4 
aikylcarbonylamino, aminocarbonyloxy, mono- or di-Ci-4 alkyl-substituted aminocarbonyloxy, C1-4 
alkylsulfonyiamino, C1-4 alkoxycarbonyl, hydroxycarbonyl, C1-6 alkylcarbonyl, C3-6 cycloalkylcar- 
bonyl, carbamoyl, mono- or di-Ci- + alkyl-substituted carbamoyl, C1-6 alkylsulfonyl, C3-6 cycioalkylsul- 
fonyl and a phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl. phenyl-Ci-4 alkylcarbamoyl, phenyl- 
carbamoyl, phenyl-Ci-4 aikylcarbonylamino, benzoylamino, phenyl-Ci-4 alkylsutfonyl, phenylsulfonyl, 
phenyl-Ci -4 alkylsulfinyl, phenyl-Ci -4 alkylsulfonyiamino or phenylsulfonylamino which may be substi- 
tuted by 1 to 4 substituents selected from the group consisting of C1-4 alkyl, C1-4 alkoxy, halogen, 
hydroxy, benzyloxy, amino, mono-or di-Ci -4 alkyl-substituted amino, nitro and Ci -s alkylcarbonyl; and 
ring A is a benzene ring which may be substituted by 1 to 3 substituents selected from the group 
consisting of a C1-4 alkyl, halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, mono- or 
di-Ci -4 alkyl-substituted amino, cyclic amino, Ci -4 aikylcarbonylamino. aminocarbonyloxy. mono- or 
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di-Ci -4 alkyl-substituted aminocarbonyloxy, Ci -4 alkylsulfonylamino, C1 -4 alkoxycarbonyl, hydroxycar- 
bonyl, C1-6 alkylcarbonyl, Cb-t cycloaikylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted 
carbamoyl, C1-6 alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, phenoxy, benzoyl, 
phenoxycarbonyl, phenyl-Ci -4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci-+ alkylcarbonylamino, be- 
nzoylamino, phenyl-Ci -4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci-4 alkylsulfinyl, phenyl-Ci-4 alkylsul- 
fonylamino or phenylsulfonylamino which bay be substituted by 1 to 4 substituents selected from the 
group consisting of a C1 -4 alkyl, Ci -4 alkoxy, halogen, hydroxy, benzyloxy. amino, mono- or di-Ci -4 
alkyl-substituted amino, nitro and Ci -6 alkylcarbonyl. 

10. A compound as claimed in claim 1, wherein k is 0 to 2 and m is 1 to 5. 

11. A compound as claimed in claim 1 , wherein k is 0 and m is 2 to 5. 

12. A compound as claimed in claim 1, wherein X is an oxygen atom or R 1 -N< wherein R 1 is as defined in 
claim 1; k is 0 to 2; m is 2 to 5; n is 1 to 3 and R 2 is a hydrogen atom or a C7-10 aralkyl group which 
may be substituted by a Ci -4 alkyl, halogen, nitro or Ci -4 alkoxy. 

13. A compound as claimed in claim 12, wherein R 1 is a hydrogen atom, a straight-chain or branched C1-7 
alkyl group, a C7-10 aralkyl group or a C2-& alkylcarbonyl group. 

14. A compound an claimed in claim 1 , wherein n is 2 and R2 is a benzyl group. , 

15. A compound as claimed in claim 1, wherein 




H 
M 



16. A compound as claimed in claim 1, wherein 




17. A compound as claimed in claim 1, wherein 




18. A compound as claimed in claim 1, wherein 




i * 
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19. A compound as claimed in claim 1, wherein 






H 



i s 



(Clii)n) 



20. A compound as claimed in claim 1 , wherein 




tCH 9 )t* 



(CH 2 )k 




1 * 




o r 




wtierein R 3 is a hydrogen atom or a Ci -3 aikyl group; n is 2 and R 2 is a benzyl group. 

21. A compound as claimed in claim 1 selected from 8-[1-oxo-3-[1 -(phenyl methyl)piperidin-4-yl]propy 1 1- 
2,3,4,5-tetrahydro-l H-1 -benzazepine or a salt thereof; 

3-methyl-7-[1 -oxo-3-[1 -(phenyl methyl)piperidin-4-y I lpropy 11-2,3,4,5-tetrahydro-l H-3-benzazepine or 
a salt thereof; 

7-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl3-2,3,4 f 5-tetrahydro-1 H-3-benzazepine or a salt 
thereof; 

9-[1-oxo-3-[1-(pheny!methyl)piperidin^ or a salt 

thereof; 

7- [1^xo-3-[1-phenylmethyl)piperidin-4-yl]propylh2 f 3,4 P 5-tetrariydro-1H-1-benzazepine or a salt 
thereof; 

8- [1 -oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2 t 3,4,5-tetrahydro-1 H-1 -benzazepine fumarate; 
3-methyh7-[1-oxo-3-[1-(phenylmethyl)piperidirh4-yl]propyl]-2 l 3,4,5-tetrahydro-1 H-3-benzazepine 

dihydrochloride; 

7-[lK>xo-3-[1-(phenylmethyl)piperidin-4-yl]propylh2 f 3,4,5-tetrahydro-1H-3-benzazepine fumarate; 

9- [1-oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4,5,6-hexahydro-l -benzazocine fumarate; 
7-[1 -oxo-3-[1 -phenylmethylJpiperidin^yllpropylhSpS.^S-tetrahydro-l H-1 -benzazepine fumarate. 

22. A process for producing a condensed heterocyclic compound of the formula (I): 



wherein X is an oxygen atom, a sulfur atom or R 1 -N< wherein R 1 is a hydrogen atom, a hydrocarbon 
group which may be substituted or an acyl group which may be substituted; R 2 is a hydrogen atom or 
a hydrocarbon group which may be substituted; ring A is a benzene ring which may be substituted; k is 
a whole number of 0 to 3; m is a whole number of 1 to 8; and n is a whole number of 1 to 6, or a salt 
thereof, which comprises reacting a compound of the formula (111): 




86 



EP 0 487 071 A1 



10 



wherein each symbol is as defined above, or a salt thereof, with a compound of the formula (II): 
0 



15 wherein Y is a halogen; Z is an amino-protecting group; n is as defined above, or a salt thereof and 
removing the protective group, followed, if necessary, by 

i) reacting trie product compound wherein Z is a hydrogen atom with a compound of the formula R 2 - 
V wherein R 2 " is a hydrocarbon group which may be substituted; and V is a leaving group or 

ii) reacting the product compound wherein X is H-N< with a compound of the formula R 1 -Y* wherein 
20 R 1 ' is a hydrocarbon group which may be substituted or an acyl group which may be substituted; 

and Y 1 is as defined above. 

23. A cholinesterase inhibitor which contains a condensed heterocyclic compound of the formula (I) as 
claimed in claim 1 or a salt thereof. 

25 

24. A pharmaceutical composition for an agent for senile dementia or/and Alzheimer's disease which 
contains an effective cholinesterase inhibiting amount of a compound of the formula (I) as claimed in 
claims 1 to 21 or a pharmaceutical^ acceptable salt thereof. 

30 25. Use of a compound of the formula (I): 

0 




wherein X is an oxygen atom, a sulfur atom or R 1 -N< wherein R 1 is a hydrogen atom, a hydrocarbon 
group which may be substituted or an acyl group which may be substituted; R 2 is a hydrogen atom or 

40 a hydrocarbon group which may be substituted; ring A is a benzene ring which may be substituted; k is 
a whole number of 0 to 3; m is a whole number of 1 to 8; and n is a whole number of 1 to 6, or a salt 
thereof as a component in the preparation of a cholinesterase inhibitor. 26. A compound as claimed in 
claim 1 , wherein K is 0 to 2; m is 2 to 5; n is 1 to 3 and R 2 is a hydrogen atom or a C7-10 aralkyl group 
which may be substituted by a C1 alkyl, halogen, nitro or Ci -4 alkoxy. 27. A compound as claimed in 

45 claim 26, wherein R 1 is a hydrogen atom, a straight-chain or branched C1-7 alkyf group, a C7-10 
aralkyl group or a C2-8 alkylcarbonyl group. 
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